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̈͑  

 

� Ě̹ŁTΞɔ:Ôʢ*P%7>�ǐ̙:żñ9ĚʵTǺÖ*P¥6

ǂ͊§Įɑ6�P0Ʀǝ 28 ƧMO�ʖžɏ̣ʰσ=Ěʵżñ˩ʞÏą

Ƴę=¢37(5Ěʵżñ˩ʞΦιB=̹ċƢ=ƋƼΨ̏�ΎĐ'Q

/0Ě̹Ł=żñǌ˩ʞ ΞɔÔʢ:��5̹ċƢ:ɢINQPͶĖ

>Ƨ�ţ(5�5�P0Ƽ25�ͼ=ϫ�̹ċƢKÂ̝˛=Ȇ̠98

�½χ3T̠ǝ(�F/�Ěʵżñ:͹*Pkmx�ɉˬ��SLP

�w¡�3Tȉä*P%7�ɢINQ5�P0(�(�Ǟ�Ŕ=Ěʵ

ȃ˧:MOŗśΔǽ=ǸΖ�ɢINQ5�PʜŖ6>Þ�=Ěʵȏ͕

6ʟŢTìſ',P0#6>Ĝþ7>͑�+���:ŗś=ĚʵƼµ

̙7Δǽ(ǐ̙:΢ë(5�!��Ϋ͊6�P0  

Y�ky�z7>�ȒƤ͗ʵ=ş6�͢2/Ěʵ̼ʌ98�ǐ̙:ſ

ȏ'QPĉ:ʶ͋'Q/J=��P�>�͢2/Ěʵ̼ʌ98�ſȏ

'Q/��˽ȸ7(5ǐ̙:ƷϘTħE*:̫N9�2/J=T��0

ʖ:Y�ky�z>Ě̹Ł=ͦċK¨̹ț:Ŧ!GNQP0��W�

Y{7>�Ȓȭʰσ̹ċƢÊϲÅ¦ ,  Ȓʰ̹ϳ=žIPĿ˘ϲ PREvent 

and AVOID the adverse drug reactions =ʪϳ6�O�̹ċƢ�̹ʕ

ʵɪ:ʾǷμ¨(�̹ŹʹÀð:MOǐ̙=§ĄʻϲČÒʢ�ʿ·Ò

ʢ�ɧʵĔȸ§Ĝþ98ϳTōΡ�P�>΃ɼ(/µÕT��0ʖ:

̹ċƢ�ʰɄɆĖKǐ̙ϕͧț:ʶ͋*P%7�Ŧ�0Y�ky�z

7��W�Y{=μÙ>̀ͅ¢Ï6�O�Y�ky�zT͐ȵ*P%

7>��W�Y{B7̍�Oϲˤ 1ˡϳ���W�Y{TɆĖ:ɰ�(�

ŗś7ğç(5�!%7>Ě̹Ł=żñǌ˩ʞ7ΞɔÔʢ=ǸΖ:˽

AÃ!J=7ǉSQPϲˤ 2 ˡϳ0  
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Y�ky�zÇȈTɼN*%7>�Ě̹Ł=żñǌ˩ʞ:39�Oǐ

̙=âƬ̓Ƃ=×mc�΃ɼ*P0Ƽ25�Y�ky�zÇȈTɼN

*Ȏ˧TɅ͓*P×mc�}l��zT̼�ˠş7(5Jͼ=ϫ�̹

ċƢ�ɢINQ5�P0̹ŹȆ̠� 6 Ƨą792/¿Ȓ�̩Ʃ:μS

Pſ΀ʹ9̣ďTŜ�/Iʰσſ̖> 4 Ƨąț= 4 Ελ�N 11 ΕλB

7Ťȟ79O�MOìſ(/÷Ƅ�ɢINQ5�P0½χ̠ǝ=¢3

7(5̹ŹΦʡ=Ȇ̠JΫ͊7̘�P0-%6ȭˋ˞6>�̹ŹΦʡ

:MPͦċ�mTY�ky�z7ž̓(�×mc�}l��zT̼�

ŝˏ79PY�ky�z��¡zTÒǝ',P%7=Ȇ̠Ĕȸ:3�

5͙×(/ϲˤ 1 ˡˤ϶˪ϳ0  

ĚʵƼµ̙B=×mc�}l��z=Ȇ̠ Ǳƍ�Ȥʢ6�P¢Ȏ�

ǒŞǥ̽ϲ information technology ϻ ITϳTɰʢ(/�¡{ϕ6=Ɗ

˧JĚ̹Łżñ˩ʞÏąTìſ',P/I:>ǂ͊§Įɑ6�P0ʰ

σ:�#P��×�vzµÕ=˶ 25ϱ�üȎ ¨̹şϕ6;%25�

P%7�Şļ'Q5�Pϲʹŏɪ½ȒȭĚʵɏ̣͙×ɏɉ�ĚʵµȄ

ξɓµɆΦ :  	ĚʵµȄǒŞĪό˥µɆ�ˤ 20 ōŞļȠ
 ,  ȒȭĚʵ

ɏ̣͙×ɏɉ ,  Ȳ» ,  2010, p.  36.ϳ0ʰɄ:��5ˁͯƢ�¨̹*Pω

>�̹͂6̹ċĵ�MAʢɪʢέTˎ͠(5�P0(�(�ʰɄ:�

#P¨̹ț=Y�ky�z7̹͂=μΔǌ>D7U8ͦȻ'Q5�9

�=�ʜʗ6�P0-%6ȭˋ˞6>�̹͂>×mc�}l��zw

¡�=¢36�P7Æž(�÷Ȧ̹:μ*PY�ky�z=͊Ŏþȵ

7̹͂=μ¨:3�5ͦȻ(/ϲˤ 1 ˡˤϷ˪ϳ0  

F/�ʰɄ6ǣ�Ě̹Ł>ðσț:üȎ'QP=G9N+ðσț:ǐ

̙�ǰĦ*P̹ċϲÅ¦ ,  ǰĦ̹ϳJÔʢ'QP0-=ǰĦ̹=ˎ͠

>̹ċƢ�̼25�O�Ξɔ:Ôʢ*P%7>×mc�}l��z=
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͏ʋ�NJΫ͊6�P0%QF6:ϐŴ_�xkmx�Tɰʢ(/ǰ

Ħ̹˩ʞkmx�=ɉˬKǰĦ̹=ηăɆĖ=Ǯŧ:μ*PŞļ�Ŧ

!9'Q5�PJ==�ǰĦ̹=Θʢ:μ*PīOɥI>ıȏ͕�ʘ

̪6̼925�PşĲ�Ŧ�ϲΉ � ƬưD�  2009; ŧŠȕÄD�  

2012; ήʣ÷ŸŴD�  2010; ƚ � ͱȘD�  2014; ȤⅠĝÄŴD�  

2014ϳ0ǐ̙�ǰĦ*P̹͂>͉Ȉ=Ěʵɏμ6Ĭϝ(/J=�ɸŖ(�

-=͔̀JɊ�6�P0-%6ȭˋ˞6>�̹ċΦιkmx�TĄʢ

(/ǰĦ̹̹͂Tʶ̼(̹͔͂̀T̀¢(/%7:MPĚʵżñ¥=

ƷϘ7ĚʵƼµ̙=ɆĖͳǫ΃ɼ:μ(5͙×(/ϲˤ 1 ˡˤ 3 ˪ϳ0  

� F/̹ċƢ>�̹ʕʵɪ:ʾǷμ¨(Ƌιʹ9ˉ͋7\�y�m:

ŝ4�ĚƢ:üȎǺɀ(�ČÒʢōΡK̹ʕɧʵĔȸ=ķ¥:͵ʙ*

P%76�ǐ̙Bżñ6ȢΞ9̹ʕʵɪTǺÖ(5�P0-=M�9

̹Źʹ9ÀðµÕT̸˝(þȵ*P%7>�ɆĖ¥=Ňϡʋ=Ǫý�

̹ʕʵɪ=ȂňB7ʶƔ',P%7�6�P0ŗśĠÍ6̸˝(/µ

ÕTǕų˂÷=ʰσ�MAÛυ̹Ɠ̹ċƢ6óȤ*Q?�'N:Ě̹

ŁΞɔÔʢ�ǸΖ'QP%7�ȩƹ'QP0-=¢Õ7(5ȭˋ˞6

>�c×|_��m=̽ƺ÷ȦǨ̴ċ7ǰĦ̹=ʿ·Òʢ:μ*Pͦ

Ȼ7Ǩ̴ċ=ŤȟǺɀ:MPĔȸTɅ͘(/ϲˤ 2 ˡˤ 1 ˪ϳ0  

F/�Ě̹Ł:MPČÒʢT΃ɼJ(!>ōΡ*P%7>�żñ9̹

ʕʵɪ:̍�P0#6>9!�Ěʵ˼ɻŹʹ:JΫ͊6�P0˯Ŕ6

ð σ ǐ ̙ = ˶ 17ϱ : Ě ̹ Ł : M P Ð N � = Č Ò ʢ � ʡ ) 5 � O

ϲMiguel A et al .  2012ϳ�ČÒʢ:MOʡ)Pgmz>Ƨλ 1.56� 4

é{�:=EP7Şļ'Q5�PϲBates DW et al .  1977; Classen DC 

et al .  1997ϳ0ȭΤ:��5JĚ̹ŁĚʵɏŌ̆Ĳɏɉ:MPƦǝ 23

Ƨƫ=Ě̹ŁČÒʢ̓Ƃȅɻ˿Ãȁ˿ÇȈ> 959 Ç6�O�-=ͷʢ



 4 

> 20 é 5,838 £ 9 ĝø6�Pϲʘˠ̼ȃɪ½� Ě̹ŁĚʵɏŌ̆Ĳɏ

ɉ�¡��¡lϲwww.pmda.go.jpϳϳ0'N:ȭΤ=Ûυ̹Ɠ:�#P

ʭ̓ʐÊ=�1�̹ċƢ=̹Źʹ9ĂȌTǂ͊7*P̹Źʹ9ʭ̓ʐ

Ê>ñÏ=˶ 86ϱTĢI5�O�ČÒʢʶʜōΡ:MOĚʵͷ˪ɼĔ

ȸ��P%7�Şļ'Q5�PϲϭȯǏȖD�  2012ϳ0Ƽ25�Ûυ

̹Ɠ̹ċƢ=ɆĖ>ČÒʢʶʜōΡ�®͊9ʽʹ6�P�Ěʵ˼ɻŹ

ʹ͏ʋ�NJΫ͊6�P0Ʀǝ 30 Ƨ=͗ʵŞΩȂž6ȍ͕'Q/ŗś

ȁǼÏąĐ˨=ȏ͕ŝʁ:J�Ě̹Ł:ÙPĚʵżñ:͹*PǒŞ=

óȤſ̌�ĹFQ5�O�ŗś=̹ċƢλ6=ǒŞóȤ=ǂ͊ǌ�ɢ

INQ5�P0Ǖų˂6>�˂ʰσ̹ċƢÊ7˂̹ċƢÊ�Δǽ(5

˂÷=ıÊŃ�Ǡƕ(5�PʰσKÛυ̹Ɠλ6̹ŹʹÀðµÕTǒ

ŞóȤ6�Py¡±�¡mTɉˬ(�Ě̹Ł:MPǐ̙=âƬ̓ƂT

ōΡ(/µÕTό˝*Pkmx�ϲÅ¦ ,  Ǖų��W�Y{ŞļϳT

ɉˬ(5�P0-%6ȭˋ˞6>�Ǖų��W�Y{Şļ6̸˝(/

÷ƄTʰσ7Ûυ̹Ɠ-Q.Q6þȵ(�̹ŹʹÀð:MPĚʵ˼ɻ

ŹʹĔȸ:3�5͙×(/ϲˤ 2 ˡˤ 2 ˪ϳ0  
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ˤ϶ˡ  ��W�Y{=/I=Y�ky�z͐ȵ  

 

ˤ϶˪ϻĚ̹ŁżñÔʢ=/I=Y�ky�z��¡z=Ȇ̠Ĕȸ  

 

1 ̢ȝ ʽʹ  

� ǕųŧŹĚŹΦπƕʰσϲÅ¦ ,  ƴσϳ6>ɜƧŦ!=̹ŹΦſ̖

ʡTĬ#ðQ5�P0ͦċƀſ̖>�϶ʛ 3 ½F/> 4 ½=d�¡�

7(�ϷΕλ̼925�P��ſ̖ʡ:MPͦċ�m=ϟƫ>Ə9!

9�0Ǳƍ̹ċƢ>�ſ̖ʡ=ͦċ�mTǱǿ*P0#69!�mT

̎OΌ'9�M�:Ǳƍ*P%7�Ϋ͊79P0ĝ̶ŧŹĚŹΦπƕ

ʰσ̹ċΦͦċƀ:��5ͦċ̹Ȣ˺ηȻ6ʶ͋'Q/̹ċƢ=ͦċ

�m=ό͒�þȵT̼92/7%R�ͦċ�mξɓ=/I=Ȏ˧Tͪ

)P%7:MOͦċ�mʶʡʚTɼƏ',/7��Şļ��P (ϫɎ�

ϧD�� 2008)0̹ŹȆ̠�y� gW_×a���:J�ſ̖«:ʡ

)/ͩŇϡϲͦċ�m�Ι͢�µȄ�c�¡�98ϳTƴ͝ɏμ6ʢ

�NQP�]¡�vz:ɔ(!͔ð6�P37͔΅'Q5�P0ƴσ

6>ſ̖ʡB=ĭϞ:MPǱƍ0#6>ͦċ�m:Ɗ*Pǔͬ=Ȃň

�ȧI9�7̘��ͦċ�mT;%(/ſ̖ʡ:>ͦċ�m:Ɗ*P

Y�ky�z��¡zTǺý*PM�:Ǳƍ(5�P0  

� -%6ȭ˪6>�ſ̖ʡTƊͲ:W�e¡zͦȻTʢ�5ͦċƀſ

̖:�#PY�ky�z��¡z=Ȥʢǌ:3�5͙×(/09��

ȭ˪:�#PY�ky�z7>�ſ̖ʡ�ͦċ(/J=TſĖƃȆŃ

�P�>̹ċƢ�ηȻ(�-=ω:ſĖƃȆŃF/>̹ċƢ:Ǳǿ'

Q/ſ̖ʡ:MPͦċ�m7(/09��ȭ˪6=˽ȸ>ȑ:ʶ̀(

5�PϲɂʣϮˈD�� 2013ϳ0  
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2 Ȏɪ  

2-1.ƊͲ  

� Ʀǝ 23 Ƨ 5� 7 ȣ� 9� 11 ȣ�Ʀǝ 24 Ƨ 1� 3 ȣ=ȩλ�ƴσ6 2

Ελ=ͦċƀſ̖Tſȏ(/̹ŹΦ 5 ōʡ 44 ĵTƊͲ7(/0  

 

2-2.Y�ky�z��¡z=÷Ƅ  

� Y�ky�zT;%(/ſ̖ʡ>Y�ky�z��¡z=ÒǝT̼

��ſ̖ʡ�ͦċ(/üȎ,UȷȈ7Y�ky�zÇȈTɜȒ͔δ(

/0Y�ky�z��¡z=÷Ƅ>�ͦċ�mT;%(/ĥŎ�ͦċ

�mT(9�/I=Ɗ˧�ǐ̙:ǧ̹(/şĲ:¨�PƷϘ�ͦċ(

/̹=ʢɪ ʢέ�Ẹ̆Ĕȸ7(/ϲŒ 1ϳ0F/�̹Ɠſ̖˼Ϫ̙7

ȫ˼Ϫ̙=Y�ky�zÇȈTɝ΄(/0  
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

 

�`�1�N'�z���O�Ou4�)*�-�!! 

�1��N' �
	'[S(� ����N& 
!+�)*�-�!! 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
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2-3.W�e¡zͦȻ:MPY�ky�z��¡z=͙×  

� ͦċƀſ̖Ȣ˺Ȓ:ſ̖ʡ:Ɗ(�Y�ky�z��¡z:μ*P

W�e¡zͦȻT̼��˼ΙȒȈ&7=Y�ky�zÇȈ=͐ȵ7Ó

,5-=ȤʢǌT͙×(/0  

� W�e¡z=®͊Ϛʽ>Å¦=ΒO7(/0  

   Y�ky�z��¡zTȠ!%7:MPͦċț=�ǁɉ�3=Ť

ę=Ȥʍ  

   Y�ky�z��¡zTȠ!%7:MOͦċț:ɫǔ*PM�:

92/Ϛʽ  

   ͦċ�mT;%(/şĲ�ǐ̙:Ɗ(58=M�9§Ąʻ�ʡ)

P�ſ̖ĉ�MAſ̖«:̘�/%7>�2/��F/ſ̖«:

̘�P�2�#792/͊Ŏ  

   ǐ̙:Ɗ(5§Ąʻ�ʡ)9�M�ͦċ*P/I:ɫǔ*PM�

:92/Ϛʽ  

� 9���ǁɉ�3:μ*PŤę=Ȥʍ:μ(5>ϹɚχɪT7O�

1: ŤSN9�2/� 2: �FOŤSN9�2/� 3: 81N7J͑�9

�� 4: KKŤS2/� 5: ŤS2/7(/0  

� àʞʹΨǙ7(5�ſ̖ʡ:>W�e¡z=÷Ƅ>ǝ̌:ƷϘ(9

�%7ħAͦȻ÷ƄTy¡±7(5üʞ*P%7TͣȖ(ĴǔTƽ/0 

 

2-4.̀͒͐ȵ  

� ̀͒͐ȵq�zTʢ�5 student t-test T̼��Ȥǔɠʁ> 5ϱÅ¦

7(/0  
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3 ˽ȸ  

3-1.Y�ky�zÇȈ�MA÷Ƅþȵ  

� ſ̖ʡ�ͦċ(/ñüȎ,U 8,521 ȷ«�Y�ky�zÇȈ> 98 Ç

ϲ 1.2ϱϳ6�2/0üȎ«=�k�Ȉ> 1 Þ� 41 Çϲ 41.8ϱϳ� 2

Þ� 18 Çϲ 18.4ϱϳ�3 Þ� 14 Çϲ 14.3ϱϳ�4 Þ� 7 Çϲ 7.1ϱϳ�

5 ÞÅ¥� 18 Çϲ 18.4ϱϳ6�2/0Œ 2 :˼ΙȒȈ&7=Y�ky

�zÇȈ=Ǹ˙Tː*0Y�ky�zT;%(/ſ̖ʡ> 44 ½« 36

½ϲ 81.8ϱϳ6�2/0  

 

 

� � � � � � Œ 2 ˼ΙȒȈă=üȎ,UȷȈ7Y�ky�zÇȈ  

 

� ȢJŦ�Y�ky�z÷Ƅ>͒ȈλΜ� 63 Çϲ 64.3ϱϳ6�O�ɒ

�6̹ċλΜ� 12 Çϲ 12.2ϱϳ�͌ȿλΜ� 11 Çϲ 11.2ϱϳ�ʢɪ 

ʢέ=ˎ͠§Ϳ 10 Çϲ 10.2ϱϳ�-=Â 2 Çϲ 2.0ϱϳ=ϛ6�2/0  

 

 
 
�

(�) (�) 

1.5% 

2.0% 

1.2% 

2.2% 

1.2% 
0.9% 

1.1% 

0.3% 0.4% 

0.2% 
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� ͒ȈλΜ�6Ŧ�2/÷Ƅ>Y�m×�͈ċ=ȭȈ�ZX¡c×¡

k¡z=γȈ˥�Ę̈́ĠÍ=ͬ͠=͢O:MPJ=�GNQ/0̹ċ

λΜ�6>xX¡\m�� ®ΨĲ_�o�7xX¡\m�� ®ΨĲϠ˱�

W�i��� ®˹˱7W�i��� ®ɵ˥�ċƵ=Μ�̹ċT͢25ͦ

ċ*PµÕ�Ŧ!GNQ/0ʢɪ ʢέ=ˎ͠§Ϳ6>ZX¡c×¡

͈ċ=ΔȒǧ¨�ϜȦ= 1 ōέTðď*PΦþ:ǂ͊ōȈþTðď(

5�PüȎT-=FFͦċ(5�PµÕ�GNQ/0  

� Y�ky�zT;%(/ĥŎ>�ŧĞ�ǉ�ΊG:MPJ=ϲ 71 Çϳ

6�O�ɒ�6§ɫǔϲ 57 Çϳ�ɟÃ�9�2/ϲ 37 Çϳ=ϛ792

/0  

� Y�ky�z=Ɗ˧ Ȃňʋ>�̹ċT̹͂:ðQPț:ùƫˎ͠

*P3��ɹÃȊȠTˎ͠*P3��ZX¡c×¡k¡z=J=>�

�Tī25͎�5�!3˥=͔΅�Ŧ�2/0  

 

3-2.W�e¡zͦȻ˽ȸ  

� W�e¡zͦȻ6>�Y�ky�zT;%(/ 36 ½:Ɗ*P�Y�

ky�z��¡zTȠ!%76ͦċț=ǁɉ�=ϕ:Ťę��2/�3

7��Ň�:Ɗ(5�Ϲɚχ͙×6 34 ½ϲ 94.4ϱϳ� 5 =�ŤS2/3

7ō˦(/0F/��ͦċΙ͢T;%*%76ǐ̙:§Ąʻ�ʡ)P

�8��Tſ̖ĉ:̘�/%7��P�3:3�5 29 ½ϲ 80.5ϱϳ�

��P37ō˦(/%7:Ɗ(��ſ̖«:̘�P%7�6�/�3

7��Ň�:Ɗ(5> 36 ½ϲ 100ϱϳñ5=ſ̖ʡ��̘�P%7�

6�/37ō˦(/0�ſ̖«:ǐ̙B=§ĄʻT̘�P�2�#>

Ð02/�37��Ň�:Ɗ(5 30 ½ϲ 83.3ϱϳ��Y�ky�z�

�¡zTȠ�/ț37ō˦(/0�Y�ky�z��¡zTȠ!%7
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:MOÐ:ɫǔ(5ͦċ*PM�:92/�37��Ň�:Ɗ(5>

ʢɪ 31 ½�ʢέ 29 ½�̹ċ=̆έ 23 ½�̹ċĵ 19 ½7ō˦(/0

�ǐ̙:§Ąʻ�ʡ)9�M�:ɔ(!ͦċ*P/I:Ð:ɫǔ(5

ͦċ(/�37��Ň�:Ɗ(5>ʢέ 35 ½�ʢɪ 33 ½�̹ċ=̆

έ 25 ½�̹ċĵ 25 ½7Y�ky�zT;%'9�/I:ɫǔ(/Ϛ

ʽ:Đ��̹Ĕ 25 ½�ʰĵ 20 ½�Ƨϰ 16 ½�ʿ·Òʢ 14 ½7�2

/Ϛʽ:Ɗ(5Jɫǔ(5ͦċ*PM�:92/7ō˦(/0  
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4 ̘Ƈ  

� ȭͦȻ6Y�ky�zT;%'9�2/ſ̖ʡ> 44 ½« 8½6�O�

ñ5̹Ɠſ̖˼Ϫ̙6�2/0(�(�Y�ky�z=ƦřÇȈ>̹

Ɠſ̖T˼Ϫ(5�9�ſ̖ʡ6> 2.6 Ç�˼Ϫ(/ſ̖ʡ6> 2.0

Ç6ȤǔƝ>GNQ9�2/ϲ p=0.25ϳ%7�N�̹Ɠſ̖˼Ϫ�Y

�ky�z=Î¦:̍�25�P7>͑�9�%7�ːŅ'Q/0Ɖ

ʦN>�Ɨν̹˗ŧŹπƕ̹Ɠ:�#Pſ̖ʡ=ͦċ�m=ʶʡʚ>

7.8%7Şļ(5�PϲƉʦ@7GD�� 2007ϳ0ƉʦN=Şļ>ͦċ

�m=«6͒ȈλΜ��Ŧ�%7TːŅ*PJ=6�O�ȭˋ˞˽ȸ

7ĴɊ9˽ȸ6�2/0(�(�ƉʦN>ſ̖ʡ�üȎ,U�N̹ċ

=̆ȈέT͒˨*P%7:ǘQ5�9�%7�F/ZX¡c×¡k¡

z98 1 k¡z=Ȉ�ʬ9P̹ċ=ͬ͠§Ϳ:MOͦċ�mT;%(

5�P7̘�5�P=:Ɗ(�ƴσ6>̹ċ=̆ȈέTüȎ,U:ģ

ŵ(5�P/ĬȈέ=͒˨λΜ�:MP�m�Ə9�%7�N�Y

�ky�z=ʶʡʚ7(5> 1.2%7ƉʦN=ŞļMOÎ�ß:925

�P7̘�NQ/0  

� W�e¡zͦȻMO�Y�ky�z��¡zTȠ!%76Y�ky

�zT;%'9�M�:ɫǔ*P0#69!�̹Ĕ�ʰĵ�Ƨϰ�ʿ

·Òʢ7�2/Ϛʽ:ɫǔ(5ǐ̙:¨�P§ĄʻTǈϞ:̏�5ͦ

ċ*PM�:925�P%7�ĂȖ(/0ſ̖ʡ=ſ̖Ȓ͟:�#P

ĩˀg��z6>Y�ky�zT;%(/%7��P�>;%'9�

2/%7�;%'9�/I:Ɯũ(/%7˥Y�ky�z:μ*P÷

Ƅ�Ŧ!GNQ�Y�ky�z��¡zTȠ!%7:MOY�ky�

zT;%'9�/I=ɫǔʋ�ùˎ͠6�/7̘�NQP0  

ſ̖ʡ:�#PY�ky�zʶʡʚ>ſ̖ 1 Ȓʽ�N 5 Ȓʽ> 72 Ç
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ϲ 1.6ϱϳ6�P=:Ɗ(�ƺĞ= 6 Ȓʽ�N 10 Ȓʽ> 26 Çϲ 0.6%ϳ

7Î�ß:925�/0Y�ky�zÇȈ�ɼƏ(/ĥŎ:3�5�

˼Ϫ=D�:W�e¡zͦȻ6ƽNQ/�/0ͦċ*P%7�NüȎ

ǔŒT̘�5ͦċ*PM�:92/3��ǐ̙'U=ǡ:ɽP%7Tǔ

ͬ*PM�:92/3��Y�ky�z��¡zTȠ!%76̅Ʋǖ�

ƽNQ/37�2/ͦċ:Ɗ*Pǁɉ�=Ťę:MPJ=�̘�NQ

P0ǁɉ�=ϕ:Ťę��2/�7��Ň�:Ɗ(5J 36 ½« 34 ½

ϲ 94.4ϱϳ=ſ̖ʡ� 5 ɚχ͙×6 5 =�ŤS2/37ō˦(5�P

/I�ͦċ:Ɗ*Pǔͬ=Ťę�˟�P0'N:�üȎ«=�k�Ȉ

7(5> 1 Þ�MA 2 Þ6Y�ky�z=ĞȈÅ¥TĢI5�P%7

�N�üȎ÷Ƅ�Ə9�J=D8ˎ͠§Ϳ:MPY�ky�z�;%

OK*!9P/I�ͦċ:Ɗ*Pǁɉ�=Ƴę�Ϋ͊6�P7̘�N

QP0ͦċƀſ̖:��5Y�ky�z��¡zTɰʢ*P%7>ͦ

ċ�mTξ"0#69!�ͦċ(/̹ċ�ſω:ǐ̙:ǧ̹'QP7

��ͶÈ:Ɗ*PǔͬÃ#T̼�Ȏɪ7(5Ȥʢ6�P%7�ȖN�

792/0�  
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ˤ 2 ˪ϻ÷Ȧ̹=Y�ky�z:ħE*̹͂Ťȟ=ƷϘ  

 

1 ̢ȝ ʽʹ  

� ĚʵƼµ̙B=×mc�}l��z=Ȇ̠ Ǳƍ=G9N+��¡

g¡{kmx�=ƍð:MPЀЁTɰʢ(/�¡{ϕ6=Ɗ˧98Ě

ʵżñ=˩ʞÏą>ìſ(5�5�P0(�(�Ŧǆ9ʰɄ:�#P

̹ċ=ǧ¨λΜ�98=Y�ky�z>ƺT́/9�0ʰσ:�#P

Ěʵ\�¡=�1�˶ĞȈ>Ě̹ŁμΔ6�P%7�Şļ'Q5�P

ϲʹŏɪ½ȒȭĚʵɏ̣͙×ɏɉ�ĚʵµȄξɓµɆΦ� 2006ϳ0F/�

ʰɄ6=Y�ky�z6ȢJʶʡϟƫ�Ŧ�=>̹ċ�μΔ*PµÕ

6�O�-=ĥŎ>ǉ�ΊG98=��¡��\�¡�ŧΦþTĢI

5�P%7�Şļ'Q5�PϲΰȪ÷ơŴD�� 2006ϳ0ƴσ:��5

J�̹ ċY�ky�z�ñÏ=˶ 40ϱ:ƴ/P˶ 600 ÇTĢI5�O�

-=˶ĞȈ>÷Ȧ̹:μ*PJ=6�P0  

÷Ȧ̹:3�5�¨̹ț:ʶ͋'QPͦċΙ͢=˶ 1/4 �̹͂:M

Oʶ͋'Q�̹ċƢ:MPηȻ�MA¨̹=ɚχ6ʶ͋'QP͒Ȉλ

Μ�=˶ĞȈ�̹͂:MOʶ͋'Q5�P7��Şļ��Pϲ¯ɮλ

ÜȖD�� 2007ϳ0%=%7�N�ƴσ:��5J¨̹ț=÷Ȧ̹Y�

ky�z:̹͂�Ə9�N+μ¨(5�O�̹͂TȂň*P%76Y

�ky�zȈTɼƏ',P%7�6�P7̘�/0(�(�ʰɄ:�

#P¨̹ț=Y�ky�z7̹͂=μΔǌ>D7U8ͦȻ'Q5�9

�=�ʜʗ6�P0-%6ȭ˪6>÷Ȧ̹Y�ky�z=͊ŎþȵT

̼��̹͂=μ¨TȖN�:(�Y�ky�zξɓƊ˧7(5̼2/

̹͂Ťȟ�÷Ȧ̹Y�ky�z:¨�PƷϘ:3�5͙×(/09��

ȭ˪6=˽ȸ>ȑ:ʶ̀(5�PϲżɡŧΆD�� 2013ϳ0  
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2 Ȏɪ  

2-1.ƊͲ  

� Ʀǝ 22 Ƨ:ʰɄ6ʶʡ(/÷Ȧ̹:μ*PY�ky�zϲƧλȣƦ

ř 42 Çϳ=�1�ʖ:Şļ=Ŧ�2/Ʀǝ 22 Ƨ 6 ȣϲ 48 Çϳ�MA

7 ȣϲ 52 Çϳ:ʶʡ(/Y�ky�zTþȵƊͲ7(/0F/�Y�

ky�zξɓƊ˧TƦǝ 24 Ƨ 7 ȣ:ſȏ(�-=ĔȸT͙×*P/I�

Ɗ˧ĉ=Ʀǝ 23 Ƨ 8Ѓ 10 ȣ7�Ɗ˧ƺ=Ʀǝ 24 ƧĴȣ=ȩλ:�#

PʰɄ6ʶʡ(/÷Ȧ̹:μ*PY�ky�zµÕTͦȻ(/0  

 

2-2.ͦȻϚʽ  

� ƴµ̙6�PˁͯƢ=̝Ė˼ϪƧȈ�Y�ky�zʶʡ͊Ŏ�̹ċ

�ǧ¨'Q9�2/ϲÅ¦ ,  ʍǧ¨ϳ͊Ŏ�÷Ȧ̹Y�ky�zȈ�

̹͂�μΔ(5�/µÕϲÅ¦ ,  ̹͂μΔY�ky�zϳȈ:3�5

Ĵț:ͦȻ(�Ϛʽ&7:͙×T̼2/09��Y�ky�zʶʡț

=ʗɨ7(5̹͂6Ȧ̹ǒŞTˎ͠(9�N¨̹(�-%6ͬ͢͠�

�2/7ǉSQPµÕT̹͂μΔY�ky�z7ž̓(/0  

 

2-3.̀͒͐ȵ  

� ̀͒͐ȵq�zTʢ�5� 2 ɅžT̼��Ȥǔɠʁ> 5ϱÅ¦7(/0 
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3 ˽ȸ  

3-1.Y�ky�zÇȈ�MA÷Ƅþȵ  

� Ʀǝ 22 Ƨ 6� 7 ȣ7J:�ƴµ̙=˶ 7 č�̝Ė˼ϪƧȈ 3 ƧÅ¦

6�2/0ıȣ=Y�ky�z÷ƄTʶʡ͊Ŏă:þȵ(/˽ȸ�Ʀ

ǝ 22 Ƨ 6 ȣ=÷Ȧ̹Y�ky�z 48 Ç=�1�ʍǧ¨� 14 Ç�̹

͂̐ĵ=͔ðǅQ� 5 Ç�ʢɪλΜ�� 7 Ç�ʢέλΜ�� 6 Ç�̪

ƞ˩ʞ:�#PλΜ�� 3 Ç�ͦċ̹λΜ�� 4 Ç�-=Â=λΜ�

� 9 Ç6�2/0ĴƧ 7 ȣ:3�5>÷Ȧ̹Y�ky�z 52 Ç=�1�

ʍǧ¨� 14 Ç�̹͂̐ĵ=͔ðǅQ� 3 Ç�ʢɪλΜ�� 7 Ç�ʢέ

λΜ�� 15 Ç�̪ ƞ˩ʞ:�#PλΜ�� 5 Ç�ͦ ċ̹λΜ�� 2 Ç�

-=Â=λΜ�� 6 Ç6�2/0ʰɄ6=¨̹ț�%QN=ϚʽTˎ

͠*Pω:ˁͯƢ>̹͂TÔʢ(5�P%7�N̹͂:ɫʽ(5þȵ

T̼2/0-=˽ȸ�÷Ȧ̹Y�ky�zȈ:ĢIP̹͂μΔY�k

y�z=čĲ>Ʀǝ 22 Ƨ 6 ȣ�ñÏ= 52ϱ�ĴƧ 7 ȣ� 42ϱ6�2

/ϲŒ 3ϳ0  

'N:÷Ȧ̹Y�ky�z=ʶʡ͊Ŏ7(5Ŧ�2/ʍǧ ϲ̈ 30 Çϳ

:3�5-=ĥŎTþȵ(/˽ȸ�^¡t¡Ťȟ:Ë�ʢɪʢέ=Ť

ȟ6ʍǧ¨792/�ǐ̙=Ȧ̹*P7%RTˎ͠(5�9�2/�

̹͂:͔΅'Q5�Pʢɪ=͋λΜ�6ʍǧ¨7925(F2/98

̹͂�μΔ*PµÕ� 11 Ç7Ŧ!�-=čĲ>ʍǧ¨ñÏ= 37ϱ6

�2/0  
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Œ 3 ÷Ȧ̹Y�ky�z=÷ƄϲƦǝ 22 Ƨϳ  

  

�

�

�

�

�

��

��

��

��

�� �� � � � � � � � � � � � �

�
�
�
�
��



�	�
��

�	�


��� ���	�
����

�
��� ���� �
�� ����� ���
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3-2.̹͂yjY�=̘ɀ  

� ̹͂μΔY�ky�z:3�5�̹͂=8=Ϛʽ�μ¨(5�P=

�:3�5þȵ(/0-=˽ȸ�ʢέɐ� 21ϱ�ʢɪɐ� 19ϱ�ˎ͠

ɐ� 41ϱ6�O�%= 3 Ϛʽ6ñÏ= 8 čTĢI5�/0ôÏʹ9÷

Ƅ>� 1 Ȓ 2 ō=7%RT 1 ō7ǉ�ΊG¨̹TǊ25(F2/Õ�

͉Ȉ=̹ċ� 1 ōέ 1 γ6�O�ǉ�ΊG6 2 γ=̹ċJ 1 γ6¨̹

(5(F2/Õ�͉Ȉ=̹ċ�ģŵ'Q5�P̹͂:��5�¥¦=

̹ċ7ʢέTΐ΂',5(F2/Õ986�2/0˶ 85ϱ=µÕ��

ǉ�ΊGKˎ͠�m6�2/0  

� ÷Ȧ̹=üȎȈ�Ŧ�˲˔˗�÷˗98= 4 ʰɄ:��5¨̹ʁä

ƺ=̹͂TͦȻ(/˽ȸ�ñʰɄ6óΒ(5�PÅ¦=Ɯũʋ��2

/0  


  ϥλKϥĉ98ʖɘ9ʢɪ:ͽ̰6�¡_¡TƯ�ʽˠ/,P  

�  Ȧʢțλ�Ǳž'Q5�PşĲ>�ͽŵ6ŧ�!΂͔*P  

�  1 ōέ� 1 γÅť=J=>ͽ̰6¬ģT3#P  

�  §ř˥=şĲ>ˎ͠ɐ¥Φ:΂͔*P0  

� %QN=Ɯũʋ7�Þ�=Y�ky�z÷Ƅ�NǸɾ(/ĥŎ7T

̆Ĳʹ:þȵ(�̹͂yjY�= 5 3=ȂňʋT̘ɀ(/0Ȃňʋ�

MAŤȟĉƺ=̹͂TŒ 4 :ː(/0Ȃňʋ:3�5>ƴσ=ñ 17

ʰɄ:Ɗ(�W�e¡zͦȻT̼��*C5=Ťȟʋ:3�5ΙĞȈ

Å¥6�P 11Ѓ 17 ʰɄ=ͺǝ�ƽNQ/0  
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a                          �   b 

  

Œ 4 ̹͂Ťȟĉƺ=yjY�ϲ aϻŤȟĉ� bϻŤȟƺϳ  

� ̹͂yjY�= 5 3=Ȃňʋ  


  ͋K*!*P/I:Ȋŵϲ̹ċĵ�ʢɪʢέϳTȖȨÏ�Nhk

vcÏ:*P  

�  1 ōέ 1 γÅť=ʖɘ9ʢέTͽŵ6ģŵ*P  

�  ;ƩțK˄ĉJ͔ð6�PM�:�ˎ͠ɐT 3 Ā�N 4 Ā:ţK

*  

�  ΂͔λΜ�Tξɓ*P/I:ˎ͠ɐ:ȦʢțʋTģŵ*P  

�  ̹ċĵ7ʢέϲ 1 ōέϳT¢̬',P/I:�̰3�=̉ϲÅ¦ ,  

p��ȹϳTģĆ*P  

  


  


  �  

��  

�  
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3-3.̹͂yjY�Ťȟƺ=Y�ky�zÇȈ=͙×  

� ̹͂yjY�=Ťȟĉƺ:�#P÷Ȧ̹Y�ky�zÇȈTͦȻ(

/˽ȸ�Ťȟĉ6�PƦǝ 23 Ƨ� 75 Ç�Ťȟƺ6�PƦǝ 24 Ƨ�

63 ÇϲșƧɝ 16ϱɼϳ7ɼƏ(/0¢Ȏ�̹͂μΔY�ky�z:3

�5>�Ʀǝ 23 Ƨ� 29 Ç�Ʀǝ 24 Ƨ� 18 ÇϲșƧɝ 38ϱɼϳ7ɼ

Ə(�÷Ȧ̹Y�ky�z:Ɗ*PčĲ:3�5J�Ʀǝ 23 Ƨ� 39ϱ�

Ʀǝ 24 Ƨ� 29ϱ7ɼƏ(/�Ȥǔ9Ɲ>͋NQ9�2/ϲ� 2 Ʌž ,  

p=0.2126, Œ 5ϳ0F/�ƴµ̙=˼ϪƧȈ� 1 Ƨȫɿ6�P̹͂μΔ

Y�ky�zÇȈ>Ʀǝ 23 Ƨ� 12 Ç�Ʀǝ 24 Ƨ� 2 ÇϲșƧɝ 83ϱ

ɼϳ7Ȥǔ:ɼƏ(/ϲ� 2 Ʌž ,  p=0.0289, Œ 6ϳ0  

 

 

Œ 5 ̹͂yjY�Ťȟĉƺ6=÷Ȧ̹Y�ky�zȈ=ɝ΄  
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Œ 6 ̹͂yjY�Ťȟĉƺ6=÷Ȧ̹Y�ky�zƴµ̙=  

̝Ė˼ϪƧȈɝ΄  
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C�@-%2GD?3A�/(�3#�	@�21", p=0.0289A�
	@$)CD%�CE%���4>%*�,
�B��=�A 

@9+F��A�

��'(�1')�364� ����5	&	9�2�
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4 ̘Ƈ  

� ȭˋ˞6�̹͂�Ȧ̹ǒŞ=Ȣ˺ˎ͠w¡�7��ˌ=ƸčTȸ/

,+Y�ky�z=͊Ŏ7925�PĮ̣ǌ�ːŅ'Q/0F/�ƴ

µ̙=˶ 7 č�̝Ė˼ϪƧȈ 3 ƧÅ¦6�2/%7�N�Y�ky�

z>˼Ϫ=ɱ�ˁͯƢ:MPˎ͠§Ϳ�ĥŎ6�PĮ̣ǌ�̘�NQ

/0  

ȭˋ˞6�ʰɄ:�#P÷Ȧ̹Y�ky�z=ʶʡ͊ŎTþȵ(̹

͂�ŧ�!μ¨(5�P%7TȖN�:(�5 3=ȂňʋT̹͂:ĩȗ

',P%76÷Ȧ̹Y�ky�zTɼƏ',P%7�6�/0ȒƤɆ

Ė:��5ʰɄ6ǐ̙:¨̹*Pω�ǐ̙=ϕĉ6̹ċ7ʢɪʢέ9

8=ǒŞTȢ˺ʹ:ˎ͠*P7%R>̹͂6�P0̹͂>�̹TðQ

P͂7(5=ɏ̣>J7MO�̹ċĵ�ʢɪʢέ987�2/Ȧ̹:

μ(5ŧÿ9ǒŞTǺÖ*Pǡɚ=¢36�P0*9S1�Ȧ̹÷Ƅ

=͔͢ðK͋λΜ�:MO�ǐ̙:Ξÿ9Ȧ̹�̼SQ+´ȩ,;Č

Òʢ=ʶʜKȢǑ=şĲɗº:̫25(F�Į̣ǌ'��P0µſ�

̹͂=͔͢ð�ĥŎ792/ĚʵµȄJŞļ'Q5�Pϲ˒ŏɪ½Ȓ

ȭ̹ċƢÊ � 2001; ʹŏɪ½ȒȭĚʵɏ̣͙×ɏɉ -ĚʵµȄξɓo

�±¡� 2006ϳ0%=M�:ĚʵµȄTξ"/I=×mc�}l��z

w¡�7(5J̹͂>Ϋ͊9ƸčTǫ25�P��ʰɄ:�#P¨̹

ț=Y�ky�z7̹͂=μΔǌ>D7U8ͦȻ'Q5�9�2/0

¿ōȦʢțʋTˎ͠ɐ:ģŵ(�ˎ͠ɐTţ͕(/%76�Ȧ̹ǒŞ

T΂͔*P%7:MP͔΅ʃQK͔΅λΜ�98�ɼO�Y�ky�

zÇȈ=ɼƏ:39�2/J=7̘�NQP0F/�̹͂=͔͢ð�

ĥ Ŏ79 2/Ě ʵµ ȄJŞ ļ'Q 5� Pϲ˒ ŏɪ½ Ȓȭ ̹ċƢÊ�

2001; ʹŏɪ½ȒȭĚʵɏ̣͙×ɏɉ -ĚʵµȄξɓo�±¡� 2006ϳ
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%7�N�´IƏ(6J̹͂:ǒŞ�ģŵ'Q5�P%7�Ȥʢ6�

P7̘�NQP0ſω:�ƴσ6J΂͔�Y�ky�z=×mc:̍

�P7(�΂͔˕ɓ=�¡�T͕#5�PʰɄJ�2/0p��ȹ:

3�5>�ώQ5ģŵ'Q5�P̹ċĵ7 1 ōέT̍$Pʽģ7(5

=ƸčTȸ/(�ʢέλΜ�=ɼƏB͵ʙ6�/J=7̘�NQP0  

ŵÏTȖȨÏ�NhkvcÏ:Ť�/ʋ:3�5�ȖȨÏ=M�:

̉�˹�ŵÏ:ɝC5hkvcÏ>̉�ř˥:Ũ!͍͎ʹ:ŶŖǖ�

ţ(͋K*�%7�N�ʢɪK̹ċ=̵͋7(�ɼ2/J=7̘�N

QP0É̺N>�ʸŗ:͔̀(/Ȋŵ>ȖȨÏMOJhkvcÏ=D

��ͤGK*!�ͤGK*�Ȋŵ=ŧ�':3�5JhkvcÏ> 22

�Y�zT�¡c7(5 14ϵ 30 �Y�z:þƠ*P7΍C5�PϲÉ

̺ʤ˵D�� 1999ϳ0ƴσ6ȢJÔʢϟƫ=ϫ�Ͼ 5 iYn=̹͂=ʢ

ɪ>˶ 20 �Y�zϲ 5�5 mmϳ6�O�É̺N=ͦȻ˽ȸ7¢̬*P0

¢Ȏ�̹ċĵ:3�5>˶ 11 �Y�zϲ 3�3 mmϳ7KKƎ'�0ǟ

ʣN>�Ěʵm±v�= 95ϱ� 2.5�2.5 mm =Ȋŵ�͋�5�P=:

Ɗ(�¢̮ǐ̙K̻ɵΑȵǐ̙>˶ĞȈ� 2.5�2.5 mm =Ȋŵ�͋�

5�9�7Şļ(5�PϲǟʣȊŴD�� 2008ϳ0Ƽ25�̹ċĵ= 3

�3 mm 7��ŧ�'>ǐ̙:725Ǝ'!͋�4N�Į̣ǌ��P0

¿ō�ʰɄ˩ʞ=̹ċ:3�5Ěʵm±v�:ʎʋTƴ5�Ěʵżñ

w¡�7(5=̹͂3:3�5ͦȻ(/��ϫϰ̙98=͍͎ɏ̣�

Î¦(/ǐ̙98J͍ά:ðQ/�Ȧ̹g���YW�mķ¥=/I

=̹͂3:3�5J¿ƺ̘�5��9#Q?9N9�0  

� ̭ľɶ�%7:�ȭˋ˞6>ƴµ̙=˼ϪƧȈ� 1 Ƨȫɿ6�P̹

͂μΔY�ky�zȈ�Ȥǔ:ɼƏ(/0%Q>�Ťȟĉ=yjY�

:ǘQ/̝Ń�Ťȟƺ:ɫǔ=ǔͬTǰ2//I6>9!�˷˰:ȍ
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(�yjY�=͋K*'�Y�ky�z=ɼƏ:ʾ˽(/%7Tː(

5�P0¢Ȏ6�Ťȟĉ=yjY�:ǘQ5�PşĲ�ȍ(�yjY

�:ϛǇ*P/I=țλT͊(�1 ƧÅ¥=ƴµ̙:��5>Ɲ�͋N

Q9�2/J=7̘�NQP0F/�ʰɄ�N̹͂>͋K*!92/

��Y�ky�zʶʡ=̢ȝ>͉ύ6�P7��ǔ͋��O�×mc

�}l��zw¡�7(5=̹͂=ͬ͠ Í̏Ã#�̹ċƢ:ɝC5

ʰɄˁͯƢ6>Î�ģͲTĬ#/0Ƽ25�Ȧ̹ǒŞ�͔΅'Q/̹

͂Tɰʢ(ɫǔTŉ;*Q?�Y�ky�z=ōΡ�Ĝþ:Į̣79

P%7TˁͯƢ�ȂI5ùͬ͠*P%7:MO�Y�ky�zÇȈ>

'N:ɼƏ(5�!7ǸƇ'QP0¿ƺ>�Y�ky�zÇȈTɫ͍

*P0#6>9!�ˁͯƢ7=ͬ͠=+Q:Jˆʽ(�͊Ŏ͐ȵT̼

�%7:MO�Y�ky�zξɓ=īO˻GT'N:̂̃(5��/

�0'N:�ĚʵƼµ̙�ǐ̙˥�*C5=½:Ɗ(5͋K*!�S

�OK*�̹͂TʽǱ(5ȟ9PyjY�=Ʌ͓T̼25�!ǂ͊�

�P0  
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ˤ 3 ˪ϻǰĦ̹̹͂Òǝ�ħE*Y�ky�z=Ťę7Ě̹Łżñ˩

ʞÏą=ɉˬ  

 

1 ̢ȝ ʽʹ  

� ̹ċƢ�ǰĦ̹=ˎ͠T̼��Ξɔ:Ôʢ*P%7>×mc�}l

��z=͏ʋ�NJΫ͊6�P0Ʀǝ 24 Ƨ 4 ȣ=͗ʵŞΩȂž6ʰɄ

̹ċɆĖſȏĐ˨�ȍ͕'Q/��-=9�6JǰĦ̹=ˎ͠�MA

Ȧ̹͒ʧ=ǺɀT̼�%7�̹ċƢ:ɢINQ5�P0%QF6:ϐ

Ŵ_�xkmx�Tɰʢ(/ǰĦ̹˩ʞkmx�=ɉˬKηăɆĖ=

Ǯŧ:μ*PŞļ�Ŧ!9'Q5�PJ==�ǰĦ̹=Θʢ:μ*P

īOɥI>ıȏ͕�ʘ̪6̼25�P=�ʜʗ6�PϲΉ� ƬưD�  

2009; ŧŠȕÄD�  2012; ήʣ÷ŸŴD�  2010; ƚ� ͱȘD�  

2014; ȤⅠĝÄŴD�  2014ϳ0ƴσ6>�ϐŴ_�xkmx�:̹ċ

Ƣ�ǰĦ̹üȎðďT̼��-=üȎ÷ƄTŝ:ǫƴĚ�̂̃F/>

Ťȟ˥=ǱːTǰĦ̹^¡t¡7(5ðď(5�P��ǰ1ΊU0̹

͂>Ěʵɏμ&7:ɊƮ�ʬ9P/I�-=FFÔʢ,+:ȍ͌:ˁ

ͯƢ�ǡÒɆ6Òǝ(5�/0-=ÒǝȎɪ>ĚƢ=ǰĦ̹ǱːȠT

ÿOīO�ʍŗ=̹͂:͸Ã*P7��ʑύ�3×mcTË�ÒɆ6

�O�ŧ�9ɆĖͳǫ7925�/0  

� ȭ˪6>̹ċΦιkmx�=͕žTŤȟ*P%7:MO�̹ċƢð

ďț�MAĚƢðďț:ǰĦ̹̹͂=ʶ̼TĮ̣7(�̹͂ʶ̼ĉƺ

:�#PˁͯƢ=ɆĖțλέ�MAY�ky�zȈTɝ΄Ʌ͓(/0

9��ȭ˪6=˽ȸ>ȑ:ʶ̀(5�PϲɽΣ˃¢D�� 2015ϳ0  
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2 Ȏɪ  

2-1.ǰĦ̹̹͂=ΘʢȎɪ  

� Ʀǝ 26 Ƨ 11 ȣMO�̹ċΦιkmx�=͕žTŤȟ*P%76�

̹ċƢðďț�MAĚƢðďț:ǰĦ̹̹͂=ʶ̼TĮ̣7(/ϲŒ

7ϳ0ƴσ=ǰĦ̹Θʢ=��¡u�¡zTŒ 8 :ː*09��̹͂ʶ

̼kmx�>ϲȽϳ���  = YUNICOM-Ex TÔʢ(/0  

 

a ̹ċƢðď=̹͂� � � � � � � b ĚƢðď=̹͂  

 

 

Œ 7 ǰĦ̹̹͂=ť͏  

  

，
　
若

戎
証
詐
班

　
・
£
　
A
w

　
　
　
　
し
膏

ることで，薬剤師入力時およ
び医師入力時に持参薬薬袋の
発行を可能とした（図1）。
当院の持参薬運用のフロー
チャートを図2に示す。なお，
薬袋発行システムは㈱ユヤマ
のYUNICOM－Exを使用した。
2．対象
　当院の消化器内科，老年神
経内科，整形外科，眼科，皮
膚科の5診療科3病棟を調査
対象とした。なお，調査対象
病棟は無作為に選択した。
3．調査方法
　調査期間は，薬袋発行前は
平成26年10月6～10日の5
日間，薬袋発行後は平成26
年11月10～14日の5日間と
し，対象診療科，調査期間に

A　薬剤師入力の薬袋

1日3目　嫌、蔓、タ｝賞後F

薬剤師入力分には医
師の指示確認欄あり

メリット
〆　病棟への到着が早い
〆　すべての持参薬について薬
　袋を発行
デメリット
〆　医師の指示を要確認

おける持参薬薬袋発行前後の看護師の業務時間（薬剤1
剤あたり，薬袋1枚あたりおよび患者1人あたりに要す
る時間）を比較した。なお，持参薬セットに関する業務
時間は医師の指示確認から持参薬薬袋作成，完成した持
参薬薬袋および指示のダブルチェックまでの時間を含む。
　また，持参薬薬袋関連のインシデントに関しても薬袋
発行前後での推移を調査した。インシデント調査期間は
持参薬薬袋発行前平成25年10月～平成26年9月の1年
間および持参薬薬袋発行後平成26年11月～平成27年3
月の5ヵ月間とした。なお，平成26年10月は一部病棟
で試用期間を設けたことから，調査対象外とした。
4．統計処理
　統計学的解析はMann－WhitneyのU検定を用い，有意
水準はp＜0．05とした。

B　医師入力の薬袋

　還竃
藻

　1噂癩麟藁　　ぱ舞入力
P
㌻

　　　　　　　・w、　望　　渓
　　　　　序い、，
’　bU“　9’　莞鞠輔那
のみぐす9

〈　　用　　法　　〉
1HI目　｛タ｝食後 14日

メリット
〆　医師の指示が反映される
デメリット
〆　休薬等の薬品（持参薬オーダー上削除
　　された薬品）は薬袋が発行されない
〆　医師の入力後発行のため，手術等ある
　　と到着が遅くなる

図1　持参薬薬袋の外観

薬袋発行前

畢

薬袋発行後

薬剤師による持参薬確認

薬斉1」師（Ph）による
　持参薬オーダー

畢

畢

薬剤師による持参薬オーター

撃

医師（Dr）による
持参薬オーダー
（継続・変更等含む）

畢

薬袋の発行（薬剤師入力）a）

墨

持参薬オーダー時に発行
された指示書を切り取り，

医師による持参薬オーダー
　（継続・変更等含む）

薬袋の発行（医師入力）a）

畢
・ 結　果・

1．業務時間への影響
　調査期間中の患者数，薬剤数，薬袋数はそれぞれ発行
前：39人，217剤，144枚，発行後：43人，304剤，
232枚であった。
　薬袋発行前後での持参薬セットに要する時間は薬剤1
剤あたり3．2分から1．6分へ，薬袋1枚あたりでは4．8分
から2．1分へ，患者1人あたりでは20．7分から10．2分へ
とそれぞれ有意に（p＜0．001）短縮した（図3）。なお，
調査期間前後における1人あたり持参薬剤数が薬袋発行
前は5．6剤／人，薬袋発行後は7」剤／人と差がみられたた

医師の指示を確認後，
発行された薬袋を使用

a）1発行された薬袋は薬剤師，医師入力ともに病棟へ送付

図2　薬袋発行前後における持参薬運用のフローチャート

め，1人あたり時間は当院の平成26年度年間平均薬剤
数である6．5剤／人を1剤あたり時間（3．2分および1．6分）
に乗じて算出した。
2．持参薬薬袋関連インシデント数
　持参薬薬袋発行前1年間の薬袋と関連性が否定できな
いインシデント数は14件であり，その内容を表に示す。
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Œ 8 ̹͂ʶ̼ĉƺ:�#PǰĦ̹Θʢ=��¡u�¡z  

 

2-2.ƊͲ  

� ƴσ=ɴęŌ÷˗�̗Ƨ˔˼÷˗�ȉƵť˗�˅˗�ʺ̧˗= 5 ͗

ʵ˗ 3 ʰɄTͦȻƊͲ7(/09��ͦȻƊͲʰɄ>ʍÒʌ:Οǩ(

/0  

 

2-3.ͦȻϚʽ  

� ͦȻȩλ>�̹͂ʶ̼ĉ>Ʀǝ 26 Ƨ 10 ȣ 6� 10 Ȓ= 5 Ȓλ�̹͂

ʶ̼ƺ>Ʀǝ 26 Ƨ 11 ȣ 10� 14 Ȓ= 5 Ȓλ7(�ƊͲ͗ʵ˗�ͦȻ

ȩλ:�#PǰĦ̹̹͂ʶ̼ĉƺ=ˁͯƢ=ɆĖțλϲ̹ċ 1 ċ�/

"��068��"�%�

"$�#�� "$�#��

"��068�
��";><>�


�068�
��";><>�
? !=���
4@�

��";><>�0�#�
,9-���:�7�7*
��1"$0&7�+.
��""$:	��

"��068��"�%�

"��068��";><>�

"$1�#?"���	@A�


�068��";><>�
? !=��
4@�

"$1�#?
��	@A�


�1��:�%�*�
�#,9-"$:���
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O�̹ ͂ 1 ȷ�/O�MAǐ̙ 1 ½�/O:͊*PțλϳTɝ΄(/0

9��ǰĦ̹ovz:μ*PɆĖțλ>ĚƢ=Ǳːˎ͠�NǰĦ̹̹

͂Òǝ�Žǝ(/ǰĦ̹̹͂�MAǱː=t��u[vcF6=țλ

TĹH0  

� F/�ǰĦ̹̹͂μΔ=Y�ky�z:μ(5J̹͂ʶ̼ĉƺ6=

Ǹ˙TͦȻ(/0Y�ky�zͦȻȩλ>ǰĦ̹̹͂ʶ̼ĉƦǝ 25 Ƨ

10 ȣ�Ʀǝ 26 Ƨ 9 ȣ= 1 Ƨλ�MAǰĦ̹̹͂ʶ̼ƺƦǝ 26 Ƨ 11

ȣ�Ʀǝ 27 Ƨ 3 ȣ= 5 �ȣλ7(/09��Ʀǝ 26 Ƨ 10 ȣ>¢Φ

ʰɄ6͚ʢȩλT͕#/%7�N�ͦȻƊͲť7(/0  

 

2-4.̀͒͐ȵ  

� ̀͒͐ȵq�zTʢ�5 Mann-Whitney = U ɅžT̼��Ȥǔɠʁ

> 5ϱÅ¦7(/0  
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3 ˽ȸ  

3-1.ɆĖțλB=ƷϘ  

� ͦȻȩλ«=ǐ̙Ȉ�̹ċȈ�̹͂Ȉ>-Q.Qʶ̼ĉϻ39 ½�217

ċ� 144 ȷ�ʶ̼ƺ :43 ½� 304 ċ� 232 ȷ6�2/0  

� ̹͂ʶ̼ĉƺ6=ǰĦ̹ovz:͊*Pțλ>̹ċ 1 ċ�/O 3.2

þ�N 1.6 þB�̹͂ 1 ȷ�/O6> 4.8 þ�N 2.1 þB�ǐ̙ 1 ½

�/O6> 20.7 þ�N 10.2 þB7-Q.QȤǔϲ p<0.001ϳ:ˊ̋(

/ϲŒ 9ϳ09��ͦȻȩλĉƺ:�#P 1 ½�/OǰĦ̹ċȈ�̹

͂ʶ̼ĉ> 5.6 ċ /½�̹͂ʶ̼ƺ> 7.1 ċ /½7Ɲ�GNQ//I� 1

½�/Oțλ>ƴσ=Ʀǝ 26 ƧƫƧλƦř̹ċȈ6�P 6.5 ċ /½T 1

ċ�/Oțλϲ 3.2 þ�MA 1.6 þϳ:°)5˨ý(/0  

 

 

Œ 9 ǰĦ̹̹͂ʶ̼ĉƺ6=̹͂Òǝ:μ*PɆĖțλ  

 

3-2.ǰĦ̹̹͂μΔY�ky�zÇȈ  

� ǰĦ̹̹͂ʶ̼ĉ 1 Ƨλ=̹͂7μΔǌ�ĸž6�9�Y�ky�

zȈ> 14 Ç6�O�-=÷ƄT̀ 1 :ː*0̹͂=Ȋŵ�͋:!�%
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7Ku[vcɐ�ȉä'Q5�9�%7:MPȦʢέλΜ�KΫ͉ǧ

¨7�2/÷ȦλΜ�7�ovz÷Ƅ=λΜ��ŧĞTĢI5�/��

ǰĦ̹̹͂ʶ̼ƺ 5 �ȣλ:%QN=Y�ky�z> 1 Ç:ɼƏ(/0 

 

̀ 1 ǰĦ̹̹͂ʶ̼ĉƺ6=Y�ky�zÇȈ7÷͖  
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�
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4 ̘Ƈ  

ǐ̙ 1 ½�/O:͊*PǰĦ̹ovzțλ>˶ 10.5 þˊ̋(5�O�

ƴσ=ǰĦ̹ˎ͠ƊͲǐ̙>˶ 900 ½ /ȣϲƦǝ 26 ƧƦřϳ6�P%

7�N� 1 �ȣ�/O6> 157 țλϲ 900 ½�10.5 þϳ˚ƫ=ɆĖț

λĈɼ:39�P7̘�NQP0ǰĦ̹̹͂=ΘʢȎɪ=Ťȟĉ>ϐ

Ŵ_�x¥6ǰĦ̹üȎ^¡t¡7��ƵƮ6͔δ'Q5�/J==�

̹ċΦιkmx�B=ĩȗ:MP̹͂ʶ̼>̼25�9�2/0  

� ǰĦ̹̹͂7=μΔǌ�ĸž6�9�Y�ky�zȈJ 1 Ƨλ7 5

�ȣŇ=ɝ΄6>�P��ŧƥ:ɼƏæķ:�O�×mc�}l��

z¥=͏ʋ�NJǰĦ̹=̹͂Tʶ̼*P%7>Ȥʢ7̘�NQP0

F/�ǰĦ̹̹͂>̹ċƢðďþ7ĚƢðďþ=©ȎTʰɄBΏÃ(

5�P��̹ċƢðďþ=̹͂:ĚƢ=ǱːĬ#u[vcɐT͕#/

%7:MO�ǱːĬ#λΜ�>ʡ)5�9�09��̹ċƢðďþ�

ĚƢðďþ7J:�×vz7y�×vz��P/I�81NTÔʢ*

P�>ʰɄ¢È7(5�P0ʰɄǫƴ̹ċƢ�ǰĦ̹̹͂=Θʢ:μ

(5ıʰɄBͣȖ Ľˉǀƪ(/%7�N�Θʢϕ:��5ɸ±>ʡ

)5�9�0'N:�̹ċΦιkmx�=͕žTŤȟ*P%76̹͂

=ʶ̼T̼�ȭ˪=īO˻G6>�̹͂ʶ̼:Ë�̹ċƢ=ɆĖͳǫ

>D7U89�0Ƽ25�ǰĦ̹:μ(5̹͂Tʶ̼*P%7>ˁͯ

Ƣ=ɆĖͳǫ΃ɼ:ŧ�9ƸčTȸ/*%7�ȖN�792/0  

� ˤ 1 ˡˤ 2 ˪:��5�ʰɄ:�#P÷Ȧ̹Y�ky�z=ʶʡ͊

ŎTþȵ(̹͂�ŧ�!μ¨(5�P%7TȖN�:(�ŵÏK̹͂

yjY�TŤȟ*P%76÷Ȧ̹Y�ky�z�ɼƏ(/0̹͂>�

̹ċĵ�ʢɪʢέ987�2/Ȧ̹:μ(5ǂ͊9ǒŞTǺÖ*Pǡ

ɚ= 1 36�O�ĚʵµȄTξ"/I=×mc�}l��zw¡�7
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(5JΫ͊9ƸčTǫ25�P0̹ċƢ�ǰĦ̹:μ(5ˎ͠>̼2

5�PJ==�ǰĦ̹>͉Ȉ=Ěʵɏμ6Ĭϝ(/J=�ɸŖ(5�

O�̹͂=͔̀JɊ�6�P%7�N�%QF6ƴσ6>ǰĦ̹=̹

͂>ˁͯƢ�Òǝ(5�/0ȭ˪=īO˻G:��5̹ċΦιkmx

�TĄʢ(5̹͂=ʶ̼T̼2/%76�͍͠ǌ:êQ/̹͂TǰĦ

̹:μ(5JÔʢĮ̣792/%7�Y�ky�zÇȈɼƏ=͊Ŏ=

1 37̘�NQP0'N:�ɆĖͳǫέ=ţĐ>ĚʵµȄţĐ=Ϋ͊9

͊Ŏ79P%7�NJϲY. Seki 2008ϳ�̹͂=ʶ̼:MPˁͯƢ=

ɆĖͳǫ΃ɼ>Y�ky�zɼƏ:ƅ¨(5�P%7�ǸƇ'QP0  

� Ʀǝ 24 Ƨ 4 ȣ=͗ʵŞΩȂž6ʰɄ̹ċɆĖſȏĐ˨�ȍ͕'Q�

-=ɆĖ÷Ƅ= 1 3:ðσțǰĦ̹=ˎ͠7Ȧ̹͒ʧ=ǺɀT̼�%

7�̹ċƢ:ɢINQ5�P0F/�Ȓȭʰσ̹ċƢÊ=�̹ċƢ=

ʰɄ̹ċɆĖ=ΖIȎ3ϲVer. 1.1ϳ:-=ʽʹ7(5�ʰɄ:�#P

̹ċϲɫƌċ�÷Ȧċ˥ϳ:μ*PY�ky�z Wcky�z=ɼ

Ə3�ǹ$NQ5�PϲȒȭʰσ̹ċƢÊ� 2013ϳ0ȭ˪6=īO˻

G:MO̹ċƢ=ɆĖͳǫTţK*%79!�ĚʵƼµ̙�ʖ:ˁͯ

Ƣ=ɆĖͳǫ΃ɼ:͵ʙ(�'N:Y�ky�zÇȈ=ɼƏ:ƅ¨6

�/%7>ʰɄ̹ċɆĖ=¢ʟ7(5JΫ͊9Ƹč7̘�NQP0  

� ƴσ>͗ʵ̒þϣăĘǯąƫϲÅ¦  DPCϳTƍð(5�O�Ʀǝ

26 Ƨ 4 ȣ=͗ʵŞΩȂž:��5>�DPC ƊͲʰσ>�ƴ͝ʰσ:ð

σ*P%7�´IɥF25�Pǐ̙:Ɗ(�ƴ͝ðσ=Ŭɏ792/

åʰTɧʵ*P/I:Ôʢ*P%7Tʽʹ7*P̹ċ:3�5>�ʖ

ɚ=ʞʤ�9�ςO�ƴ͝ʰσ=ťȱ6µĉ:üȎ*P%7˥:M2

5ǐ̙:ǰĦ',ðσ«:Ôʢ(5>9N9�37'Q5�P0¥͔

:͝ƴ*P̹ċ:3�5>ǰĦ̹ˎ͠ț:̹ċƢ�ǫƴĚBΔ˾(5
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�O�-QÅť=̹ċ:μ(5>ðσƺĴ̃Ôʢ*P%76̹ċͷ

˪ɼ ΞɔÔʢ=ϕ�NJ͵ʙ(5�P0  

� ʰɄ̹ċƢ�ǰĦ̹TΞÿ:ˎ͠(5Ôʢ*P%7>�Ěʵ͹ʀ=

ɰʢªA:Ěʵżñϕ6=͵ʙJȩƹ'QPϲɋĭć̱D�� 2014ϳ0

ȭˋ˞:MOǰĦ̹=̹͂ÒǝTΒ)5ĚʵƼµ̙�ʖ:ˁͯƢ=Ɇ

ĖTŧƥ:΃ɼ(�Y�ky�zÇȈ=ɼƏ�͠INQ/%7>�ʰ

Ʉ̹ċɆĖ=WZz_�͙×7(5JΫ͊7̘�NQP0  
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Ǝǯ  

� ˤ 1 ˡˤ 1 ˪6>�̹ċΦͦċƀſ̖:�#Pſ̖ʡTƊͲ7(/

Y�ky�z��¡z=Ȇ̠ĔȸT͙×(/0ſ̖=˼ΙȒȈ&7=

Y�ky�zʶʡčĲ>ͦċƀſ̖ 1 Εʽ6 1.6ϱ6�2/=��2 Ε

ʽ6> 0.6ϱ7ɼƏ(/0W�e¡z˽ȸ6>�Y�ky�z��¡z

TȠ!%7:MOͦċț=ǁɉ�:Ťę��2/�7��Ϛʽ:Ɗ(�

36 ½« 34 ½� 5 ɚχ͙×:��5 5 =ŤS2/7ō˦(/0F/ü

ȎǔŒTǔͬ*PM�:92/�ˉͬ§ͿTǖ)/7��ō˦�ƽN

Q/0Å¥�ͦċƀſ̖:��5Ě̹ŁżñÔʢ=/I:Y�ky�

z��¡zTɰʢ*P%7=Ȥʢǌ�ȖN�792/0  

�  

ˤ 2 ˪6>�ƴσ:�#P÷Ȧ̹Y�ky�z=͊ŎþȵT̼��

Y�ky�zξɓƊ˧7(5̼2/̹͂Ťȟ�÷Ȧ̹Y�ky�z:

¨�PƷϘ:3�5͙×(/0÷Ȧ̹Y�ky�z=�1̹͂�μΔ

*PY�ky�z=čĲ�˶ĞȈTĢI5�/0̹͂=yjY�TŤ

ȟ(/˽ȸ�̹͂μΔY�ky�z=čĲ� 39ϱ�N 29ϱ:ɼƏ(�

Y�ky�zƴµ̙=̝˛˼ϪƧȈ� 1 Ƨȫɿ=şĲ:��5> 43ϱ

�N 12ϱB7Ȥǔ:ɼƏ(/0Å¥�÷Ȧ̹Y�ky�z=ʶʡ:̹

͂�MA-=͔ðɊƮ�ŧ�!ƷϘ(5�P%7�ȖN�792/0  

 

ˤ 3 ˪6>�̹ċΦιkmx�TĄʢ(5ǰĦ̹̹͂Tʶ̼*P%

7:MPY�ky�z=Ťę�MAˁͯƢ=ɆĖͳǫ=ŤęT͙×(

/0ǰĦ̹=̹͂ʶ̼Åρ>ǰĦ̹:μΔ*PY�ky�zȈ>ɼƏ

(/0F/̹͂ʶ̼ĉƺ6=ǰĦ̹ovz:͊*Pțλ>̹ċ 1 ċ�

/O 3.2 þ�N 1.6 þB�̹͂ 1 ȷ�/O 4.8 þ�N 2.1 þB�ǐ̙ 1
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½�/O 20.7 þ�N 10.2 þB7�+QJȤǔ:ˊ̋(/0̹͂=͍

͠ǌ=Ȃň7ˁͯƢ=ɆĖͳǫ΃ɼ�Y�ky�zȈɼƏ:ƅ¨(�

Ě̹Łżñ˩ʞÏą=ɉˬ:̍�2/0  

 

ˤ 1 ˡ6>Y�ky�z:μ*P͐ȵT̼��̹ċƢ�Źʡ=țʋ

�N×mc�}l��z:͍ʋTķ#/Ȇ̠ Ǳƍ�SLP½χ̠ǝ

7�̹͂:ˆʽ( IT TϩÔ(/kmx�ɉˬ:MPĚ̹Łżñ˩ʞÏ

ą=ȉä�Y�ky�zTɼƏ',P%7�ȖN�792/0  

  



 36 

ˤϷˡ  ��W�Y{:MPĚ̹ŁΞɔÔʢ7Ěʵ˼ɻŹʹ͙×  

 

ˤ϶˪ϻĚ̹ŁΞɔÔʢ7Δ˽(/��W�Y{=ɰʢ  

 

1 ̢ȝ ʽʹ  

� c×|_��m>�ʖž=ʯǐ=ɧʵKɅȻ:3�5®:ðσ«:

Ĭ#PĚʵi¡�mTɌʁę(˼țʹ:͔΅(/ðσ͗ʵ͒ʧȠ6�

O�Ěʵ=ͼ=ķ¥7Ĕʚę=ˎÛ=/IŦ!=Ěʵȏ͕6ƍð'Q

5�P0ȤĔ:ɰʢ6�Pc×|_��m>�ŦɊ9ǐ̙:Ɗ(5Ξ

Ǉ6�PM�:ĎǔƜũ*Pǂ͊��P0-=/IÔʢ*P̹ċ>ǐ

̙&7=ͦȉ�§͊6�Âċ7=ʿ·Òʢ�Ə9�J=�ȧF(�7

̘�NQP0  

� ƴσ˅˗ʰɄ:��5J�ǡ̽ț:>c×|_��m�ʢ�NQ5

�O�̽ƺ:ǖȺ´ξʽʹ6o�l|�T÷Ȧ*P%7:925�P0

(�(�o�l|�>αϲÅ¦ ,  Feϳ�W��|Z�ϲÅ¦ ,  Alϳ��

d}kZ�ϲÅ¦ ,  MgϳĹȤ͈ċ7ĴțȦʢ*P%76ĺĪ�Î¦*

P%7�o�r� ®Y�±��¡�]¡�:Şļ'Q5�P0*9S1�

%QN=̹ċ>Óʢɫǔ7'Q5�O�KHTƽ+Óʢ*PşĲ�Fe

ċ>o�l|�÷Ȧƺ 3 țλÅ¥�Al�Mg ċ> 2 țλÅ¥λψT�#

P%77'Q5�P0  

� ¢Ȏ�ƴσ˅˗ʰɄ>ϫϰ̙=ðσ�Ŧ!�D7U8=ǐ̙�ðσ

ĉ�NȈ˛ϣ=̹ċT÷Ȧ(5�P��-=9�:> Fe�Al�Mg ċ

�(?(?ĹFQ5�P0%=şĲ�c×|_��mT-=FFÔʢ

*P%7>6�+�o�l|�TÂ=Ǩ̴ċBŤȟ*P��o�l|
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�7 Fe�Al�Mg ċ=ȦʢλψT�#Pǂ͊��P/I�˅˗ʰɄǫ

ƴ=̹ċƢ>®ɧĚ:-=ΧƫüȎǺɀT̼�ǂ͊��2/0  

̹ċƢ>�̹ʕʵɪ:ʾǷμ¨(Ƌιʹ9ˉ͋7\�y�m:ŝ4�

ĚƢ:üȎǺɀ(ČÒʢōΡK̹ʕɧʵĔȸ=ķ¥:͵ʙ*P%76�

ǐ̙Bżñ6ȢΞ9̹ʕʵɪTǺÖ(5�P0ƴσ6>̹ŹʹÀðµ

ÕT��W�Y{Şļ7(5Ȓ�y¡±T̸˝(5�P0o�l|�

7 Fe�Al�Mg ċ=ʿ·ÒʢTōΡ(/µÕJĴɊ6�P0  

c×|_��m=ƍðț:̹ċƢ�μ¨(�Ǩ̴̹ϲĳά˃ɍD��

2007: ĉƙŀÚD�� 2005ϳK^�^Y{ϲήʣõŴD�� 2012ϳ=

ΞɔÔʢ:ƅ¨(/µÕ�Şļ'Q5�P0F/�c×|_��mƍ

ðƺ=̹ċƢ=Àð:μ(5>�˅˗ʰɄ:�#Pʋ˅ǡǥ͙×Ȏɪ

T̀¢(/µÕ�Şļ'Q5�PϲƖĭɯɍD�� 2012ϳ��ƍðƺ

=ʷδ̹ċ:3�5ù͙×T(/Şļ>9�0  

� -%6ȭ˪6>�ƴσ˅˗ʰɄ:�#Po�l|�Ȧʢ´žǐ̙=

�1�Fe�Al�Mg ċTǰĦ(/ǐ̙=üȎɖTͦȻ(�o�l|�

7=ĴțȦʢ:μ(5�ōΡ=ȤʍTͦȻ(/0F/�ͦȻ=˽ȸT

ŝ:�c×|_��m=o�l|�To�_����ak�:Ťȟ*

P%7TĚƢ:Ǻɀ(�Ťȟƺϲ 2013 Ƨ 8 ȣÅρϳ=üȎǺɀȈ=Ť

ę:3�5JͦȻ(/09��ȭ˪6=˽ȸ>ȑ:ʶ̀(5�Pϲˈ

άȘūD�� 2014ϳ0  
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2 Ȏɪ  

2-1.��W�Y{Şļ  

� ��W�Y{Şļ7>̹ċƢ�̹ʕʵɪ:ʾǷμ¨(�̹ŹʹÀð

:MOǐ̙=§ĄʻϲČÒʢ�ʿ·Òʢ�ɧʵĔȸ§Ĝþ98ϳTō

Ρ�P�>΃ɼ(/µÕTό˝*Pkmx�6�PϲŒ 10ϳ0  

 

 

 

Œ 10 ��W�Y{Şļ=kmx�Ɉ͊  

 

2-2.ƊͲ  

� o�l|�7ǰĦ̹=ʿ·Òʢ=ʜʗͦȻ>� 2013 Ƨ 1� 6 ȣ:ʸ

÷ϊǡ̽�̇÷ϊǡ̽J(!>ˍŴÏǡ̽ʽʹ6ƴσ˅˗ʰɄ:ðσ

(�o�l|�=ǧ¨�´ž'Q5�/ǐ̙TƊͲ7(/0/0(̅

ǋðσ6ǰĦ̹=ˎ͠�6�9�2/ǐ̙>τť(/0  

� c×|_��mŤȟƺ=͙×>� 2013 Ƨ 8� 9 ȣ:ʸ÷ϊǡ̽�̇

÷ϊǡ̽J(!>ˍŴÏǡ̽ʽʹ6ƴσ˅˗ʰɄ:ðσ(�o�l|

��P�>o�_����ak�=ǧ¨�´ž'Q5�/ǐ̙TƊͲ

7(/0  

��"1,&
�

	��(0	
��"1�+�

��"1	
,&
1�+�

����	

*�	
#' �	
�)���

���
��$-	

)���3�
	

)!�%	
	�1���

�2��$-)���18:97:645��./���
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2-3.ͦȻϚʽ  

� ϐŴ_�xMO Fe�Al�Mg ċ=�+Q�TǰĦ(�ðσț=ʢɪ

6%QN=̹ċ7o�l|�TĴțȦʢ*PĮ̣ǌ��2/ǐ̙Ȉ

ϲ Fe�Al�Mg ċǰĦǐ̙ȈϳTͦȻ(/0Fe�Al�Mg ċTǰĦ(5

�P�ǰĦț=ʢɪ6Ȧʢλψ���5�Pǐ̙Kſω:>Ȧʢ(5

�9�ǐ̙:3�5>τť(/0o�l|�7ĴțȦʢ*PĮ̣ǌ�

�2/ǐ̙=�1�ſω:ĴțȦʢ(/ǐ̙Ȉ7ĴțȦʢTōΡ(/

ǐ̙ȈT_�x͔δϲˁͯƢ:MPǱːĬ#�ſȏ͔δ�̹ċ˩ʞǱ

ƍ͔δϳMOͦȻ(/09��÷Ȧ̹>ǐ̙=ʞ͐ƫ:Ǉ)5ˁͯƢ

˩ʞ�P�>̪ƞ˩ʞ�̼SQ5�/��̪ƞ˩ʞT̼25�/ǐ̙

J*C5ˁͯƢ�Ȧ̹ƺ:ˎ͠T̼25�/0  

� ǰĦʚ7ōΡʚ:3�5>Å¦=ƮTʢ�5ɢI/0  

 

 

 

� 'N:�o�l|��o�_����ak�ϲc×|_��mŤȟ

ƺ=Gϳ�MA Fe�Al�Mg ċ:3�5�̹ċƢ�üȎǺɀT̼2/

ÇȈJͦȻ(/09��ȭˋ˞>ƴσ=àʞűŃÊ=Ǥ͠ϲǤ͠ʫİ

1309009ϳTƽ5̼2/0ͦȻ>ʰɄǫƴ̹ċƢ 1 ĵ�̼��÷Ƅˎ

͠>ă=̹ċƢ�̼2/0  

  


�������
�e	Al	Mg�
�	���

�	���
× 100�

��������
�e	Al	Mg�
�	���

��
���	���
× 100�
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3 ˽ȸ  

3-1.o�l|�7ǰĦ̹=ʿ·Òʢ=ʜʗͦȻ  

� Œ 11 :c×|_��mŤȟĉ= Fe�Al�Mg ċ=ǰĦʚ7o�l|

�=ĴțȦʢʗɨTː(/0ƊͲǐ̙ 296 ½ϲƦřƧϰ 69 ɕϳ=�1�

Fe�Al�Mg ċ=�+Q�TǰĦ(ðσț=ʢɪ6o�l|�7Ĵț

Ȧʢ*PĮ̣ǌ��2/ǐ̙> 46 ½6�2/ϲFe ċ 8 ½�Mg ċ 38

½ :  ǰĦʚ 16%ϳ0-=�1 32 ½:3�5>̹ċƢ:MPüȎǺɀ�

̼SQ5�/ϲ 1 ȣ 5 ½�2 ȣ 4 ½�3 ȣ 5 ½�4 ȣ 4 ½�5 ȣ 7 ½�6

ȣ 7 ½ϳ0ſω:ĴțȦʢ(/ǐ̙> 15 ½�ĴțȦʢTōΡ(/ǐ̙

> 31 ½6�2/ϲFe ċ 5 ½�Mg ċ 26 ½ :  ōΡʚ 67%ϳ0ĴțȦʢ

TōΡ(/ǐ̙=�1� Fe ċ>o�l|�=ÂċŤȟ:MPƊǇ� 3

Ç�Fe ċ«ɓ:MPƊǇ� 2 Ç6�2/0F/�Mg ċ> 26 Ç*C5

Ȧ̹țλT�#P%7:MPƊǇ6�2/09��ðσ«: Fe�Al�

Mg TĹH over the counterϲÅ¦ ,  OTCϳĚ̹ŁKi�×��zTǾ

ī(/ǐ̙>�9�2/0  
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Œ 11 c×|_��mŤȟĉ= Fe�Al�Mg ĹȤ͈ċ=ǰĦʚ7  

o�l|�=ĴțȦʢʗɨ  

 

 

3-2.c×|_��mŤȟƺ=͙×  

� Œ 12 :c×|_��mŤȟƺ= Fe�Al�Mg ċ=ǰĦʚ7Ǩ̴ċ=

ĴțȦʢʗɨTː(/0ƊͲǐ̙ 102 ½ϲƦřƧϰ 68 ɕϳ=�1�o

�l|�ǧ¨´žǐ̙> 22 ½�o�_����ak�ǧ¨´žǐ̙>

80 ½6�2/0-=�1 Fe�Al�Mg ċ=�+Q�TǰĦ(ðσț=

ʢɪ6o�l|��MAo�_����ak�7ĴțȦʢ*PĮ̣ǌ

��2/ǐ̙>�-Q.Q 3 ½�MA 13 ½6�2/ϲo�l|�>

Mg ċ 3 ½�o�_����ak�> Fe ċ 2 ½�Mg ċ 11 ½ϻǰĦʚ

16%ϳ0o�l|�7ĴțȦʢ*PĮ̣ǌ=�2/ 3 ½:3�5>*

��	�296
��

��
��
������
46��16���

	�
��
���
14��

��
��
������
15��33���

	�
��
���
32��

��
��
���

31��67���

��
���
������
250��84���
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C5̹ċƢ:MPüȎǺɀ�̼SQ5�Oϲ 8 ȣ 2 ½�9 ȣ 1 ½ϳ�ſ

ω:ĴțȦʢ(/ǐ̙> 1 ½�ĴțȦʢTōΡ(/ǐ̙> 2 ½��+

QJȦ̹țλT�#P%7:MPƊǇ6�2/0Ƽ25ōΡʚ> 94%

6�2/0F/�o�_����ak�:3�5=̹ċƢ:MPüȎ

Ǻɀ> 0 Ç6�2/09��ðσ«: Fe�Al�Mg TĹH OTC Ě̹Ł

Ki�×��zTǾī(/ǐ̙>�9�2/0  

 

 

 

Œ 12 c×|_��mŤȟƺ= Fe�Al�Mg ĹȤ͈ċ=ǰĦʚ7  

Ǩ̴ċ=ĴțȦʢʗɨ  

  

	���	
102	�

$'#%*�
22	�

�����
��
���
3	-14,.�

�
���
���
3	�

�����
������
1	-6,.�

�����
���

15	-94,.�

�����
��
���
19	-86,.�

$' (+&)!"*�
80	�

�����
��
���
13	-16,.�

�����
��
���
67	-84,.�
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4 ̘Ƈ  

� ȭ˪6>˅˗ʰɄ:��5c×|_��m�Ôʢ'Q̽ƺ:o�l

|�÷Ȧ�´ž'Q5�/ǐ̙=�1�ðσț: Fe�Al�Mg ċTǰ

Ħ(/ǐ̙�o�l|�7=ĴțȦʢTōΡ(5�/�ĸ�:3�5

ͦȻ(/0-=˽ȸ�ƊͲǐ̙=�1 16%=ǐ̙6 Fe�Al�Mg ċ=

�+Q�TǰĦ(�ðσț=ʢɪ6o�l|�7ĴțȦʢ*PĮ̣ǌ

��2/0¿ō�˶ 3 č=ǐ̙6o�l|�7=ĴțȦʢTōΡ6�

5�9�%7�S�2/0  

� ōΡ6�5�9�ĥŎ>�˅˗ʰɄ=ʖƿ:�P7̘�NQP0 1

3>�˅ʯǐÅť:3�5ðσĉ=ǐ̙ǒŞ�Ə9!�ǂ+(J÷Ȧ

«=*C5=̹ċ:3�5Ǧǻ'Q5�9�ʋ6�P0%Q6>ðσ

ĉ:�N�)Iʢɪ=ŤȟTǱː(/O�o�l|��NÂċ:Ťȟ

*P˥=ƊǇ>Ϗ(�0ʜŖ>ĥćðσƴȒ:̹ċƢ:MPāōϕͧ

Tſȏ*P%76÷Ȧ«=*C5=̹ċ�Ǧǻ'Q5�P0Ƽ25 Fe�

Al�Mg ċTǰĦ(5�PşĲ>%=țʋ6ĚƢ:üȎǺɀ�Į̣6�

P��˅˗ʰɄ6>̅ǋðσ�Ŧ!�ǂ+(J*C5=ðσǐ̙:>

̹ċƢ�ƊǇ6�5�9�0̹ċƢ�Àð(5�9�ǐ̙6>�*C

5ĴțȦʢ(5�/%7�N�ǰĦ̹=÷ƄKʿ·Òʢ:Ɗ(5ĚƢ

=μǁ�Î�%7JːŅ'Q/0F/�˅˗ʰɄ=ǡ̽�ðσƴȒK

̕Ȓ:̼SQP%7�Ŧ�ʋJĥŎ:925�O�o�l|�=÷Ȧ

>ȓ#Q?ðσ̕Ȓ�NκŰ'QP/I�̹ċƢ�üȎǺɀ(5�5

JĚƢ=ŤȟǱː�ΗQ/Õ�GNQ/0  

� Å¥=%7�N�ʜʗ=c×|_��m6>o�l|�7 Fe�Al�

Mg ċ=ĴțȦʢT*C5ōΡ*P:>ςʨ��P7̘�NQ/0F/�

üȎǺɀTϟō:̼�%7>̹ċƢ=ɆĖ:ͳǫ7925�O�c×
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|_��m=o�l|�TÂċ:Ťȟ*P=�ȧF(�7̘�/0-

%6�ƴσ=Ƕʢ̹�NÄȡ̹7(5o�_����ak�TǺɀ*

P%7:(/0o�_����ak�>o�l|�7Ĵ)˼ĭˤ 3 o

�[�˴=̹ċ6�O�Ǩ̴m�cz��o�l|�7΋Ì*P%7�

˅ʯǐ:ΞǇ��P%7�N�Äȡ̹7(5Ǹŭ6�P7̘�NQP0

o�_����ak�>Óʢ˕ǃKÓʢɫǔ=̹ċ�9!�Fe�Al�

Mg ċ7JĴțȦʢ�Į̣6�P0-=/I�o�l|�=M�:ǰĦ

̹=÷Ƅ:M25üȎŤȟT*Pǂ͊�9!�í:ǲ$/ŇϡʋTō

Ρ*P%7�6�P0(�(¢Ȏ6o�_����ak�>̦ǵɩŚ

=̹ċ6�O����vcm ®Y�±��¡�]¡�:MP7�̦ɏ̣

ϊƂǐ̙6>c�Wu|�c×W��m� 40mL/min Å¦�MA̦§

ñǐ̙6>Ğɼȩ�Ȣϫ̻«ʉƫϲCmaxϳ�AUC �ţŧ*PæķT

ː(5�P0Ƽ25�ϫϰ̙=Ŧ�˅˗ʰɄ6>̦ɏ̣:Ǉ)5ǧ¨

έ=ͦȉ�ǂ͊6�P0(�(�o�l|�J̦ǵɩŚ̹ċ6̦ɏ̣

:Ǉ)/ǧ¨έ=ͦȉ�ǂ͊6�O�ʿ·Òʢ=͏ʋ�No�l|�

MOo�_����ak�Tʢ�PĄʋ=Ȏ�MOŧ��7̘�NQ

/0-%6ĚƢ:c×|_��m=ŤȟTǺɀ(�ſω: 2013 Ƨ 8

ȣ�NŤȟ'QP%7:92/0�  

� ɒ:�c×|_��mŤȟƺ= Fe�Al�Mg ċ=ǰĦʗɨªA:Ǩ

̴ċ7=ĴțȦʢʗɨ:3�5ͦȻ(/0Ťȟƺ=ͦȻȩλ:��5

J� Fe�Al�Mg ċ=ǰĦʚ> 16%6�O�c×|_��mŤȟĉ7

Ťę�9�%7�S�P0¿ō=ͦȻȩλ:>c×|_��m=˙̼

ȩλJĹFQ5�O�c×|_��mΞǇǐ̙=�1�2 č>F0o�

l|��Ôʢ'Q5�/0-=�1 3 Ç> Fe�Al�Mg ċ7ĴțȦʢ

*PĮ̣ǌ��2/��3 Ç7J̹ċƢ�Àð6�5�O�2 Ç>Ĵț



 45 

Ȧʢ�ōΡ'Q/01 Ç>ōΡ6�9�2/��c×|_��m=Ťȟ

�Ž³*Q?¿ƺ>%=M�9Õ>ʡ)9�0R�0  

� ¢Ȏ�o�_����ak��Ôʢ'Q/ 80 ½=�1 13 ½> Fe�

Al�Mg ċ7ĴțȦʢ(5�/0*9S1�¿ō=c×|_��mŤȟ

:MO� 2 �ȣ6 13 Ç=ʿ·ÒʢTōΡ6�/%7:9P0Ƽ25�

¿ō=c×|_��mŤȟ6Ǩ̴ċ7 Fe�Al�Mg ċ7=ʿ·Òʢ>

DE*C5ōΡ6�PM�:92/7͑�P0  

� o�_����ak�=ǧ¨έ:3�5>�̦ɏ̣=Î¦(5�P

ǐ̙:Ɗ(5>ĚƢ��N�)Iɼέ(5üȎ(5�//I�¿ō=

ͦȻȩλ÷6̹ċƢ:MPüȎǺɀ> 1 ÇJ9�2/0ǰĦ̹7ʬ9

O�̦ɏ̣:3�5>ðσĉ:ťȱ6̻ɵɅȻ�̼SQ5�P/I�

üȎĉ:ĚƢ�Ǧǻ*P%7�6�P0o�l|�:3�5J̦ɏ̣

Î¦ǐ̙:>ɼέ(5üȎ(5�//I�o�_����ak�=ǧ

¨έ:μ(5JĴɊ:ʩǔ'Q5�PJ=7ǸƇ'QP0Ƽ25�o

�_����ak�B=Ťȟ:M25̹ċƢ=üȎǺɀȈ�ţ��Ɇ

Ėͳǫ�ţĐ*P7��ǜǈ>Ə9�7ǉSQP0  

� ¿ō�˅˗c×|_��m=o�l|�7ǰĦ̹= Fe�Al�Mg ċ

7=ʿ·ÒʢTͦȻ(�ʿ·Òʢ=9�o�_����ak�B=Ť

ȟTǺɀ(/%76�Ǩ̴ċ=ÒʢɼƱTξ �Ξɔ9̹ʕʵɪ�̼

�PM�:92/7̘�P0F/�üȎǺɀȈJȣƦř 6 Ç�NȣƦ

ř 1.5 ÇB7ɼƏ(5�O�̹ ċƢ=ɆĖ΃ɼ:J̍�2/7̘�P0

/0(ȭˋ˞=ςʨ7(5�̽«7̽̕Ȓ 9 ț:o�Vr×�=ϓɫ

7�̽ ĉ�Nʋ˅Ǩ̴ċϲ����aik�F/>`u��aik�ϳ

TÔʢ(5�/��¿ōĚƢ7=ğͮ:��5÷ȦǨ̴ċ=ǂ͊ǌ:

μ(5>˽ͨ:̫N9�2//I�¿ƺ=Ʌ͓ͥϡ7̘�P0  
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� ȭˋ˞6>*6:ƍð'Q/c×|_��m:Ɗ(�̹ċƢ®ƍ6

ŇϡʋTǪý(Àð*P%76�̹ʕʿ·Òʢ=ōΡKɆĖȂň98

=ǝȸ�ƽNQ/0c×|_��mTȂ̯*P%7:MOĔʚʹ:Ɇ

ĖȂň�6�/7̘�P0¿ƺJ��W�Y{ŞļTžȩʹ:þȵ*

P%76�̹ċƢ>c×|_��m=ù͕͒T̼�98�Ĕʚʹ9Ɇ

ĖȂň:ƅ¨*P%7�6�P77J:�Ě̹Ł=ΞɔÔʢǸΖ:J

͵ʙ6�P7̘�P0  
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ˤϷ˪ϻŗśğç:MP��W�Y{þȵ7Ěʵ˼ɻŹʹĔȸ  

 

1 ̢ȝ ʽʹ  

� ΋Ƨ=Ěʵ=ϫƫęKϫϰę=ΖƔ98:Ë�Ěʵɏμ:�#PĚ

ʵͷ=ΞɔęKĚʵ=ͼķ¥�Ŋ̅=Ěʵͥϡ7(5ǲ$NQ5�P0

Ě̹ŁTΞɔ:Ôʢ(ČÒʢ=ʶʡKΫˮęTȫʏ:ōΡ*P%7>�

żñ9̹ʕʵɪ:̍�P0#69!Ěʵ˼ɻŹʹ:JΫ͊6�P0˯

Ŕ:��5Ě̹Ł=ČÒʢT˼Ϫ(/ǐ̙>-�69�ǐ̙:ɝCɗ

ºʚ=¥Ȕ�ðσȩλ=ƭθ�Şļ'Q5�PϲBond CA et al .  2006ϳ0

ʰσ̹ċƢ>Ƌιʹ9ˉͬTɰ�*%76u¡�ĚʵKʰɄɆĖTΒ

)5�ͼ=ϫ�Ěʵ=ǸΖ:͵ʙ*PɏÊJţ�5�5�P0  

� F/�Ûυ̹Ɠ:�#Pʭ̓ʐÊ=�1�̹ċƢ=̹Źʹ9ĂȌT

ǂ͊7*P̹Źʹ9ʭ̓ʐÊ>ñÏ=˶ 86ϱTĢI5�O�ČÒʢʶ

ʜōΡ:MOĚʵͷ˪ɼĔȸ��P%7JŞļ'Q5�PϲϭȯǏȖ

D�  2012ϳ0Ʀǝ  25 ƧƫĤʡēç˗Źˋ˞ͷ”đή:MP�̹Ɠ=

ɢINQPɏ̣7�PC�Ų36>��̹Ɠ:�#P̹ʕʵɪϲ̹Źʹ

˩ʞϳ=ſȏ3�Ϛʽ= 1 37(5ǲ$NQ5�P0Ě̹Ł=żñ 

ΞɔÔʢ=/I:̹Źʹ͋ŗ�NüȎ,UTηȻ(�̹ŹʹÀðT̼

2/O�ǐ̙=ȦʢǅQK̪ƞĂȌ=Ȧʢ«ɓ986ǡë:ÑO��

PĚ̹Łϲə̹ϳ=ˎ͠K-=ə̹͐ɴ=/I=Ȧ̹ʗɨ:μ*Pϕ

ͧ98�ɢINQ5�P0'N:Ʀǝ 28 Ƨƫ:>�Ěʵͷ=Ξɔę=

/I:ə̹KŦċ Ϋ͉ǧ̹98TɼN*īO˻G=Ƴę�ǹ$NQ�

ǐ̙=ŦċȦʢϲÅ¦ ,  �×�V¡�k¡ϳ:Ɗ*P��O3#̹ċ

Ƣ=Àð�ɢINQ5�P0Ƽ25�Ûυ̹Ɠ̹ċƢ=ɆĖ>ČÒʢ

ʶʜōΡ7ə̹͐ɴ=ĨȎ:��5Ěʵ˼ɻʹ:JΫ͊6�P7̘�
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NQP0(�(�ȭΤ:��5ʰσ�MAÛυ̹Ɠ=̹ċƢ:MPÞ�

=̹ŹʹÀðTĚʵ˼ɻŹʹ:͙×(/Şļ>9�0  

� Ǖų˂6>Ȓȭʰσ̹ċƢÊ=Ǻņ*P��W�Y{Şļ:˝ɇʹ

:͵ʙ(5�P��ıȏ͕=̪®ǌ:È,5�O�-=Şļ÷ƄKÇ

Ȉ>Ǧǻ6�5�9�2/0(�(�Ûυ̹ƓKʰσ=̹ċƢ:MP

ôÏʹ9̹ŹʹÀðT˂÷6ǒŞóȤ*P%7>�̹ċƢ=ˉͬķ¥

KĚ̹Ł=ΞɔÔʢǸΖ=/I:JȤʻ6�P0-%6�˂ʰσ̹ċ

ƢÊ7˂̹ċƢÊ�Δǽ(5˂÷=ıÊŃ�Ǡƕ(5�Pʰσ7Ûυ

̹Ɠλ6̹ŹʹÀðµÕTǒŞóȤ6�Py¡±�¡mTY�±¡}

vz¥:ɉˬ(�Ě̹Ł:MPǐ̙=âƬ̓ƂTōΡ(/µÕTό˝

*Pkmx�ϲÅ¦ ,  Ǖų��W�Y{ŞļϳTÒ͈(/0Ǖų��

W�Y{Şļ>�ðď(/µÕ=Ěʵ˼ɻĔȸJ˨ý6�Pkmx�

Tö<ä�5�P0  

� ȭ˪6>�Ǖų��W�Y{Şļ6̸˝(/÷ƄTʰσ7Ûυ̹Ɠ

-Q.Q6þȵ(�̹ŹʹÀð:MPĚʵ˼ɻŹʹĔȸ:3�5͙×

(/09��ȭ˪6=˽ȸ>ȑ:ʶ̀(5�PϲYasunaga D et al .  

2017; Tasaka Y et al 2016ϳ0  
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2 Ȏɪ  

2-1.̹ŹʹÀð=þϣ  

� ʰσ̹ċƢ:MP̹ŹʹÀð>�ǐ̙ǒŞTǦǻ(/¥6ʭ̓ʐÊ

(ǐ̙=§ĄʻTōΡ�P�>ȫʏ:ōΡ(/µÕ7ž̓(/01 ȷ=

üȎ,UǒŞ=G6ĂȌ'QPʭ̓ʐÊ>ɪʹ̓Ė6�OƊͲ7(9

�2/0¢Ȏ�Ûυ̹Ɠ̹ċƢ:MP̹ŹʹÀð>�üȎ,U=G=

şĲJĹI�̹ǡƣ98=ǐ̙ǒŞ:MOüȎ,U:ŝ4�5ʭ̓ʐ

Ê(�ÐN�=üȎŤȟ��2/µÕ7ž̓(/0  

� Hamblin N>˯Ŕ:�#P̹ŹʹÀðTΫŧ9ČÒʢ=ōΡ�Ǩ̴

̹ʵɪB=Àð�MA̹ʕʿ·ÒʢōΡ98= 41 =¢ɒÀð:þϣ

(5�PϲHamblin S et al  2012ϳ0ȭˋ˞6>�Hamblin N=Şļ

TĦ̘:�ȭΤ:�#P̹ŹʹÀð=͙×:Ξ*P7̘�NQPÅ¦

= 12 ˛ϣ:̹ŹʹÀðTþϣ(/0  

1)  Ϋŧ9ČÒʢ=ōΡF/>ΫˮęōΡ  

2)  ˼ϓ̥ʹ9Ǩ̴ʵɪB=Àð  

3)  �UęŹʵɪB=Àð  

4)  ̹ʕʿ·ÒʢōΡ  

5)  ̦ɏ̣:Ǉ)/ǧ¨έǸŭ  

6)  ɫƌ̹ΨĲŤęξɓ  

7)  ̹ɖ=̜īϲǨ̻Ǝȴ̹˥=̽ĉ«ɓ̹=ˎ͠98TĹHϳ  

8)  -=Â=̹ċüȎǺɀ  

9)  �|±×�dϲɅȻϳǸŭ  

10)  Â̝˛7=ʰɄ�Z�{�u¡�ɰĕ  

11)  m±v�B=Ě̹ŁǒŞǺÖ  

12)  ČÒʢŞļ  
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� Ʀǝ 25 Ƨƫ=ƴσ=̹ŹʹÀð6>�¥͔:Đ�5��˼ϓ̥ʵɪ

�N˼ĭǧ¨B=ÿȡ3:3�5Jþϣ(/0F/�Ûυ̹Ɠ:�#

P̹ŹʹÀð6>��ɒōĬ͗ȒF6=üȎȒȈ§ͿōΡ37�ə̹

͐ɴ3:3�5Jþϣ(/0  

 

2-2.Ěʵ˼ɻĔȸ=Ǹ˨  

� Ʀǝ 23 Ƨƫ=Ě̹ŁĚʵɏŌ̆ĲɏɉϲÅ¦ ,  PMDAϳ:MPĚ̹

ŁČÒʢ̓Ƃȅɻ˿Ãȁ˿ÇȈ> 959 Ç6�O�-=ͷʢ> 20 é

5,838 £ 9 ĝø6�Pϲʘˠ̼ȃɪ½� Ě̹ŁĚʵɏŌ̆Ĳɏɉ�¡�

�¡lϲwww.pmda.go.jpϳϳ0%=%7�N�ȭΤ:��5>Ě̹Ł

:MPΫŧ9ČÒʢ=ōΡF/>Ϋˮę=ōΡ:Ɗ(5Ʀř

2,140,000 ø=Ěʵ˼ɻĔȸ��P7Ǹ˨(/ϲ 2,058,389,000 ø  �  

959 ÇϽ 2,146,391 øϳ0F/�ȭˋ˞:�#PΫŧ9ČÒʢ7>ɹÃ

ȊȠ¥=Ϋŧ9ČÒʢ�P�>ͭļ�Ϋ͊9ŝȭʹɫǔ˥:͔΅=�

PJ=7(/0  

� Ǩ�uk×�̚ǌϯ̰�{Zʝ ϲ̴ staphylococcus aureus: MRSAϳ

̹=̹ʕɧʵ�|±×�dϲ therapeutic drug monitoring: TDMϳ9

8TÀ(/˼ϓ̥ʹ9Ǩ̴̹ʵɪB=Àð:μ(5>­̔N=Şļ

ϲNiwa T 2013ϳTĦ̘:žI/0*9S1�Ǩ̴̹ʵɪ:Ξÿ:À

ð*P%7:MO�1 ǐ̙�/O 1 Ȓ 27,237 ø=Ěʵ˼ɻĔȸ��P

%7�Şļ'Q5�O�%Q:ƴσ=Ǩ MRSA ̹=Ʀřǧ¨ȒȈ6�

P 7 ȒT̘Ǚ(�϶Çϲǐ̙ 1 ½ϳ�/O=̹ŹʹÀð:Ɗ(5 190,000

ø=Ěʵ˼ɻĔȸ��P7žI/ϲ 27,237 ø  �  ϺȒϽ 190,659 øϳ0
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Results
Table 2 shows the results of the classified pharmaceut-
ical interventions. We grouped the 1452 interventions
into the 13 categories described above. There were 640
instances of drug information, e.g., information given to
doctors, pharmacists, nurses, or other health profes-
sionals. We estimated the medical economic contribu-
tion from these pharmaceutical interventions to be
$876,017.
There were 12 instances of avoidance of serious ADRs,

for which the savings were $256,800 (Table 3). Chemo-
therapy accounted for seven cases and avoidance of
renal failure for two cases. There were 172 cases of
transvenous antimicrobial therapy interventions, primar-
ily involving Therapeutic Drug Monitoring: 121 of
vancomycin (VCM); 37 of teicoplanin (TEIC); six of
patients who switched to TEIC from VCM or vice versa;
one of linezolid (LZD) one of arbekacin (ABK); and six
of others. Total savings were $325,080. Regarding the
change from intravenous to oral administration, vorico-
nazole (VRCZ) featured twice and LZD four times. The
administration period of the oral antimicrobial was
55 days for VRCZ and 32 days for LZD.
Figure 1 shows the interventions for cancer chemo-

therapy. There were 48 interventions for supportive
therapy recommendations, 16 for checking prepared
drugs, 12 for dosing recommendations, and six other
interventions, with total savings of $91,840. The inter-
ventions mainly involved suggestions of appropriate an-
tiemetic drugs and avoidance of serious ADRs.
Table 4 presents the cases of avoidance of drug inter-

actions, which represented savings of $33,040. Three

interventions involved contraindications for coadminis-
tration, and 55 concerned a combination of issues. Most
drug interactions were related to absorption inhibition.
There were 50 cases of renal dosing recommendations:

for the main drugs famotidine, allopurinol, and levoflox-
acin, there were 12, 8, and six interventions, respectively,
with combined savings of $29,960. Pharmacists were
able to contribute to preventing renal function aggrava-
tion and various adverse effects, such as hypoglycemia,
by decreasing the dosage of oral antidiabetic medication
and changing to an agent other than loxoprofen sodium
for patients with reduced renal function.
There were three cases involving intravenous drug

compatibility, for the drugs heparin and fat emulsion,
iron oxide and normal saline, and VCM and micafungin;
the savings were $1960.
Regarding drug therapy consultation or recommenda-

tions, there were 50 cases of discontinuing unnecessary
drugs, 36 for the prevention of ADRs (except cancer
chemotherapy), and 12 for sleep control, with savings of
$112,000. A further eight interventions were recorded
for pain control, 15 for bowel motion control, and 18 for
the correction of prescription errors. There were seven
cases of contraindication, three for avoiding inefficient
drug therapy, and 34 for other interventions according
to the patient’s condition (Fig. 2). Active pharmaceutical
interventions depended on the state of the patient; for
example, pain control and bowel motion control were
commonly implemented interventions.
In all, 463 interventions concerned additional drugs.

In 122 (26.3 %) cases, the dosage was decreased; there
were 82 cases (17.7 %) of drug discontinuation and 78

Table 1 Classification of pharmaceutical interventions and cost savings
Intervention type Cost savings

1. Avoidance of serious ADRs Benefits paid by PMDA to sufferers of ADRs in 2013: USD $20,583,890
Number of incidents: 959

Average amount: $21,464
i.e., $21,400/case

2. Transvenous antimicrobial therapy interventions $272.37/patient/day × 7 daysa = $1906.59/patient, i.e., $1900/patient

3. Switch from intravenous to oral administration Difference in cost between intravenous and oral administration per day × days of
oral administration

4. Interventions concerning cancer chemotherapy
5. Avoidance of drug interactions
6. Renal dosing recommendations
7. Intravenous drug compatibility
8. Confirmation of medication history (presurgical cessation of
antiplatelet drugs)

9. Drug therapy consultation or recommendations

Likelihood that a general intervention leads to preventing an ADR ranges from
2.6 to 5.21 %
Most risky drug therapy: cancer chemotherapy
$21,464 × 5.21 % = $1118.27, i.e., $1120/case
Intermediate risky drug therapy: high-risk drugs defined by JSHP
$21,464 × 3.91 % = $839.24, i.e., $840/case
Normal drug therapy: others
$21,464 × 2.60 % = $558.06, i.e., $560/case

10. Monitoring recommendations
11. Ward rounds, multidisciplinary teamwork
12. Drug information
13. ADRs reported to PMDA

These types are not directly reflected in the cost estimation, i.e., $0

aThe average number of days that anti-MRSA drugs were used at the study hospital
Multiple interventions for a single patient were counted as one intervention
ADR serious adverse drug reaction, PMDA Pharmaceuticals and Medical Devices Agency, JSHP Japanese Society of Hospital Pharmacists

Yasunaga et al. Journal of Pharmaceutical Policy and Practice  (2017) 10:2 Page 3 of 7
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ʮʳ̊ŀeWu¡�ϲ pain control  team: PCTϳ 52 Çϳ�m±v�B
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Table 2 Estimation of annual economic impact
Intervention type Number Cost savings assigned

per case (USD)
Total
(USD)

Intervention class

1 Avoidance of serious ADRs 12 21,400 256,800 Quality/safety
improved

2 Transvenous antimicrobial therapy interventions 172 1900 325,080 Pharmacotherapy
improved

3 Switch from intravenous to oral administration Voriconazole 55 165.1 9078 Cost saving

Linezolid 32 96.9 3099

4 Interventions concerning cancer chemotherapy 82 1120 91,840 Pharmacotherapy
improved

5 Avoidance of drug interactions High risk 2 840 1680 Pharmacotherapy
improved

Normal 56 560 31,360

6 Renal dosing recommendations High risk 7 840 5880 Pharmacotherapy
improved

Normal 43 560 24,080

7 Intravenous drug compatibility High risk 1 840 840 Pharmacotherapy
improved

Normal 2 560 1120

8 Confirmation of medication history (presurgical cessation of
antiplatelet drugs)

High risk 13 840 10,920 Quality/safety
improved

Normal 4 560 2240

9 Drug therapy consultation or recommendations High risk 34 840 285,60 Pharmacotherapy
improved

Normal 149 560 834,40

10 Monitoring recommendations 19 0 0 Pharmacotherapy
improved

11 Ward rounds, multidisciplinary teamwork ICT 28 0 0 Quality/safety
improved

NST 45 0 0

PCT 52 0 0

12 Drug information 640 0 0 Provider education

13 ADRs reported to PMDA 4 0 0 Quality/safety
improved

Total 1452 - 876,017

ADRs serious adverse drug reactions, ICT infection control team, NST nutrition support team, PCT pain control team, PMDA Pharmaceutical and Medical
Devices Agency

Table 3 Avoidance of serious adverse drug reactions
No. Case Pharmaceutical intervention

1 Renal function worsening due to a combination of fibrates and statins Discontinue fibrates

2 Lithium intoxication and acute renal failure in patients orally administered
lithium carbonate

Measure blood lithium concentration and discontinue lithium
carbonate

3 Liver dysfunction because of phenytoin Change to other anti-epileptic drugs

4 Hypoglycemia with oral diabetes drugs Reduce dose of oral diabetes drugs

5 Pancytopenia after an increase in carbamazepine dosage Discontinue carbamazepine

6 Bevacizumab administered to a patient with planned tooth extraction Change to chemotherapy without bevacizumab

7 Start of chemotherapy for grade 4 neutropenic patients Postpone chemotherapy

8 No blood test after chemotherapy (grade 4 neutropenia) Recommend blood test

9 Onset of grade 2 peripheral neuropathy after chemotherapy Begin adjuvant analgesics

10 Anaphylaxis by premedication at start of chemotherapy Change premedication

11 Start of chemotherapy for patients untreated for HBV-DNA-positive conversion Postpone chemotherapy and begin oral administration of
entecavir

12 Start of chemotherapy for patients untreated for HBV-DNA detection Begin oral administration of entecavir

HBV Hepatitis B virus

Yasunaga et al. Journal of Pharmaceutical Policy and Practice  (2017) 10:2 Page 4 of 7
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Intervention	type	

1	

2	

3	

4	

5	

6	

7	

8	

9	

10	

11	

Total	

Avoidance	of	serious	ADRs�

Transvenous	antimicrobial	therapy	interventions�

Interventions	concerning	cancer	chemotherapy�

Avoidance	of	drug	interactions�

Renal	dosing	recommendations�

Intravenous	drug	compatibility�

Confirmation	of	medication	history�

Drug	therapy	consultation/recommendations	
(non-renal/extensive)�

Monitoring	recommendation�

Prescription	term	adjustment	until	next	consultation	day�

Prescription	adjustment	for	unused	medicines�

High-risk	

Normal	

High-risk	

Normal	

High-risk	

Normal	

High-risk	

Normal	

High-risk	

Normal	

Cost	savings	
per	case		(US$)�

21,400	

1,900	

1,120	

840	

560	

840	

560	

840	

560	

840	

560	

840	

560	

0	

0	

According	to	drug	price	
in	NHI	scheme�

Community	pharmacist� Hospital	pharmacist�

Number	of	
interventions�

Cost	savings	
(US$)�

Number	of	
interventions�

Cost	savings	
(US$)�

-	

0	

18	

2	

0	

0	

2	

0	

0	

2	

9	

32	

255	

0	

45	

135�

500	

0	

20,160	

1,680	

0	

0	

1,120	

0	

0	

1,680	

5,040	

26,880	

1,428,00	

0	

0	

7,766.6�

207,126.6	

47	 0	

10	

42	

88	

3	

40	

4	

34	

2	

8	

26	

10	

37	

158	

214,000	

79,800	

98,560	

2,520	

22,400	

3,360	

19,040	

1,680	

4,480	

21,840	

5,600	

31,080	

88,480	

509	 592,840	

0	 0	

N/A	 N/A	

N/A	 N/A	
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Table 2 Estimation of annual economic impact
Intervention type Number Cost savings assigned

per case (USD)
Total
(USD)

Intervention class

1 Avoidance of serious ADRs 12 21,400 256,800 Quality/safety
improved

2 Transvenous antimicrobial therapy interventions 172 1900 325,080 Pharmacotherapy
improved

3 Switch from intravenous to oral administration Voriconazole 55 165.1 9078 Cost saving

Linezolid 32 96.9 3099

4 Interventions concerning cancer chemotherapy 82 1120 91,840 Pharmacotherapy
improved

5 Avoidance of drug interactions High risk 2 840 1680 Pharmacotherapy
improved

Normal 56 560 31,360

6 Renal dosing recommendations High risk 7 840 5880 Pharmacotherapy
improved

Normal 43 560 24,080

7 Intravenous drug compatibility High risk 1 840 840 Pharmacotherapy
improved

Normal 2 560 1120

8 Confirmation of medication history (presurgical cessation of
antiplatelet drugs)

High risk 13 840 10,920 Quality/safety
improved

Normal 4 560 2240

9 Drug therapy consultation or recommendations High risk 34 840 285,60 Pharmacotherapy
improved

Normal 149 560 834,40

10 Monitoring recommendations 19 0 0 Pharmacotherapy
improved

11 Ward rounds, multidisciplinary teamwork ICT 28 0 0 Quality/safety
improved

NST 45 0 0

PCT 52 0 0

12 Drug information 640 0 0 Provider education

13 ADRs reported to PMDA 4 0 0 Quality/safety
improved

Total 1452 - 876,017

ADRs serious adverse drug reactions, ICT infection control team, NST nutrition support team, PCT pain control team, PMDA Pharmaceutical and Medical
Devices Agency

Table 3 Avoidance of serious adverse drug reactions
No. Case Pharmaceutical intervention

1 Renal function worsening due to a combination of fibrates and statins Discontinue fibrates

2 Lithium intoxication and acute renal failure in patients orally administered
lithium carbonate

Measure blood lithium concentration and discontinue lithium
carbonate

3 Liver dysfunction because of phenytoin Change to other anti-epileptic drugs

4 Hypoglycemia with oral diabetes drugs Reduce dose of oral diabetes drugs

5 Pancytopenia after an increase in carbamazepine dosage Discontinue carbamazepine

6 Bevacizumab administered to a patient with planned tooth extraction Change to chemotherapy without bevacizumab

7 Start of chemotherapy for grade 4 neutropenic patients Postpone chemotherapy

8 No blood test after chemotherapy (grade 4 neutropenia) Recommend blood test

9 Onset of grade 2 peripheral neuropathy after chemotherapy Begin adjuvant analgesics

10 Anaphylaxis by premedication at start of chemotherapy Change premedication

11 Start of chemotherapy for patients untreated for HBV-DNA-positive conversion Postpone chemotherapy and begin oral administration of
entecavir

12 Start of chemotherapy for patients untreated for HBV-DNA detection Begin oral administration of entecavir

HBV Hepatitis B virus
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8 Ç�ǵØg�z�¡�:μ*PÀð 15 Ç�üȎλΜ�=Ýɔ 18 Ç�

˕ǃ̹ċ=üȎōΡ 7 Ç�ÔʢȩςÿQ 3 Ç�-=Â=ͩʱʗ:Ɗ*

PÀð 34 Ç6�2/ϲŒ 15ϳ0ǐ̙=ʗǗKʱʗ:Ǉ)/˝ɇʹ9̹

ŹʹÀð�Ŧ!GNQ/0  

cases (16.8 %) of the drugs’ being changed; 57 (12.3 %)
cases represented a change in the dose regimen and 50
cases (10.8 %) other interventions (Fig. 3). All the
interventions regarding monitoring recommendations
included the recommendation for hepatitis B screening.

Discussion
One study has reported that pharmaceutical inquiries
regarding prescriptions by community pharmacists were
effective from a medical economic perspective, repre-
senting savings of $11,888 [13]. In the present investiga-
tion, we conducted an economic evaluation of the effect
of individual pharmaceutical interventions by clinical
pharmacists. It is generally considered necessary to

calculate costs induced by the adverse effects of drugs.
However, it is very difficult to determine such costs, due
to the great variety of drugs and their adverse effects. In
this study, the individual outcomes in the absence of in-
terventions were unknown. Therefore, we could not as-
sess the expected economic contribution when an ADRs
occurred because medical expenses vary greatly.
The damage relief system for ADRs offered by Japan’s

PMDA involves compensation contingent on appropri-
ate use of the pharmaceuticals. We calculated the
average compensation paid to a patient in Japan after a
serious adverse effect at $21,400, which is $6000 higher
than the figure reported by Hamblin et al. [10] One rea-
son for the high cost of PMDA compensation is that it
includes a patient benefit (The PMDA is an incorporated
administrative agency under the Ministry of Health,
Labour and Welfare, and we therefore considered it
appropriate to include that benefit when calculating the
economic contributions).
Our analysis of 1452 pharmaceutical interventions

indicated that serious ADRs were avoided in 12 cases.
This underlines the importance of the pharmacist in
ward drug duties to ensure the safe management of
patient medical treatment. In transvenous antimicrobial
therapy interventions, most cases involved VCM, TEIC,
and ABK. Approximately 70 % of interventions con-
cerned VCM cases. VCM is recommended as a first-line
drug in MRSA infectious disease treatment guidelines in
Japan. Switch therapy constitutes a change in adminis-
tration of antimicrobial drugs from an intravenous drip
to oral medication. It has been shown that switch ther-
apy can reduce both medical expenses and length of
hospital stay if introduced at an early stage of treatment
[14]. From a cost perspective and because of their high
bioavailability, we considered VRCZ and LZD to be
suitable for switch therapy. With switch therapy, we esti-
mated the cost savings at approximately $12,000 due to
cost differences in the drugs.
The most common intervention for cancer chemother-

apy involved recommendations for supportive therapy.
Therefore, we believe that pharmacists can prevent or

Fig. 1 Interventions for cancer chemotherapy

Table 4 Avoidance of drug interactions
Contraindication for coadministration Number

Azathioprine Febuxostat 1

Atorvastatin Bezafibrate 1

Ferrous citrate Albumin tannate 1

Combination of issues Number

Magnesium oxide Cefdinir 13

Magnesium oxide Oral new quinolone 13

Oral iron supplement Cefdinir 9

Oral iron supplement Levofloxacin 6

Oral iron supplement Magnesium oxide 5

Antimicrobial Lactomin 3

Pentazocine Morphine 1

Famotidine Itraconazole 1

Tacrolimus Clarithromycin 1

Polystyrene sulfonate calcium Magnesium oxide 1

Cefdinir Sucralfate 1

SM powder Levofloxacin 1

Total 58

SM Sankyo Magen Mittel
Oral iron supplement: ferrous citrate, ferrous fumarate, soluble
ferric pyrophosphate
Antimicrobial: ampicillin/sulbactam, levofloxacin, erythromycin
Oral new quinolone: levofloxacin, minomycin, ciprofloxacin

Yasunaga et al. Journal of Pharmaceutical Policy and Practice  (2017) 10:2 Page 5 of 7
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� ̹ŹʹÀð=˛ϣ>�̹ċΎĐ 122 Çϲ 26.3ϱϳ�̹ċɼέ 82 Ç

ϲ 17.7ϱϳ�̹ċ«ɓ 78 Çϲ 16.8ϱϳ�̹ċŤȟ 57 Çϲ 12.3ϱϳ�ʢɪ

Ťȟ 50 Çϲ 10.8ϱϳ986�2/ϲŒ 16ϳ0�|±×�dǺɀ>ñ5

B Ś̞ʊmc×¡|�dμΔµÕ6�2/0  

� 9��Ǖų��W�Y{Şļ6ό˝(/ʰσ 2 ȏ͕:�#Pʰσ̹

ċƢ:MP̹ŹʹÀð=÷͖> 3-4.6ː*0  

 

Œ 15 ʰσ̹ċƢ:MP-=Â=üȎǺɀ=÷Ƅ  

 

 

Œ 16 ʰσ̹ċƢ:MP̹ŹʹÀð=˛ϣ  
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3-3.Ûυ̹Ɠ̹ċƢ:MP̹ŹʹÀð=Ěʵ˼ɻŹʹĔȸ  

� Ǖų��W�Y{Şļ6ό˝(/Ûυ̹Ɠ 8 ȏ͕:�#PÛυ̹Ɠ

̹ċƢ:MP̹ŹʹÀð>Ĳ͒ 500 Çϲ 135 Ç=ə̹͐ɴÀðµÕT

ĹH�Å¦ĴɊϳ6�O�Ěʵ˼ɻŹʹĔȸ>˶ 2,000 £øϲə̹͐

ɴÀðµÕ˶ 80 £øϳ7Ǹ˨'Q/ϲ̀ 4ϳ0500 Ç=÷͖>��Uę

ŹʵɪB=Àð 18 Ç�̹ʕʿ·ÒʢōΡ 2 Çϲ�Y×mc̹ 2 Çϳ�

̦ɏ̣:Ǉ)/ǧ¨έǸŭ 2 Çϲ�Y×mc̹ 0 Çϳ�̹ɖ=̜ī 11

Çϲ�Y×mc̹ 2 Çϳ�-=Â=üȎǺɀ� 287 Çϲ�Y×mc̹

32 Çϳ�ɒōĬ͗ȒF6=üȎȒȈ§ͿōΡ 45 Ç�ə̹͐ɴÀð 135

Ç6�2/0  

� ƊͲȩλ«=ıÛυ̹Ɠ:�#P̆ǇϑüȎ,UȷȈ�ʭ̓ʐÊÇ

ȈħA��W�Y{ÇȈϲə̹͐ɴÀð�§ͿȒȈ=ͦ˪Tτ!ϳ:

3�5͐ȵT̼2/˽ȸ�ǇϑüȎ,U 100 ȷ�/O=ʭ̓ʐÊÇȈ

> 3.72 ȷϲ 3.72%ϳ�ə̹͐ɴÀðÇȈ> 0.26 ȷϲ 0.26%ϳ6�2/

ϲŒ 17ϳ0��W�Y{ÇȈ 320 Ç7Ěʵ˼ɻŹʹĔȸ 19,936,000 ø

ϲüȎȒȈͦ˪7ə̹͐ɴÀðTτ�/ßϳT̘Ǚ*P7���W�

Y{ÇȈ 1 Ç�/OƦř 62,300 ø�ʭ̓ʐÊ 1 Ç�/O 10,437 ø�

üȎ,U 1 ȷ�/O 388 ø=Ěʵ˼ɻŹʹĔȸ��P%7�Ǹ˨'Q

/0F/�ə̹͐ɴÀðÇȈ 135 Ç7Ěʵ˼ɻŹʹĔȸ 776,660 øT

̘Ǚ*P7�ə̹͐ɴÀð>üȎ,U 1 ȷ�/O 15 ø=Ěʵ˼ɻŹʹ

Ĕȸ��P%7�Ǹ˨'Q/0  
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Œ 17 Ûυ̹Ɠ̹ċƢ:MPüȎ,U 1 ȷ�/O=Ěʵ˼ɻŹʹĔȸ  

 

3-4.Ûυ̹Ɠ̹ċƢ:MP̹ŹʹÀð=÷͖  

� Ûυ̹Ɠ̹ċƢ:MPΫŧ9ČÒʢ=ōΡF/>Ϋˮę=ōΡ>9

�2/0�UęŹʵɪB=Àð 18 Ç=÷͖>üȎJQ=ξɓ 8 Ç

ϲ 44.4ϱϳ�ȢJŦ!�ɒ�6ǔŒ(9�Ǩ�Uċ=ĺĪʚ=¥Ȕ�

P�>Î¦Tξɓ*P/I=ȦʢȎɪ=Ǻɀ 4 Çϲ 22.2ϱϳϲÕϻW�

�x��=ϥʾĉǧ¨=ōΡ�f�Xu|�7 H2 ��v_¡=Ĵțǧ

¨ōΡϳKǔŒ(9�Ιέǧ¨=ξɓ 3 Çϲ 16.7ϱϳϲÕϻ_�k±�

�=ǧ¨έλΜ�ϳ986�O�ĚƢ=ǔŒ:ĩ(/ɧʵ:MPǨ�

Uċ=ÒʢţƳ�P�>ɼƱTōΡ(5�PµÕ��2/0̹ʕʿ·

ÒʢōΡϲ�UęŹʵɪTτ!ϳ2 Ç>�7J:uj|l�7���a

i��=Óʢ˕ǃTōΡ(/µÕ6�2/0̦ɏ̣:Ǉ)/ǧ¨έǺ

ɀϲ�UęŹʵɪTτ!ϳ2 Ç>�7J:̦ɏ̣=Î¦:MO̹ċ=Ò

ʢ=ţƳϲǵɩΗƭ:MP̻«ʉƫ=¥ȔϳTōΡ(/µÕ6�2/

ϲƊͲĚ̹ŁϻW�akk×����`�kc���ϳ0̹ɖ=̜ī 11

Ç>�~�g���YW�m=Ȃň�ŧĞTĢI5�/0ôÏʹ:>�

ǐ̙ơȧ:MPȦ̹W{�W��mķ¥=/I=¢ĘęKϫϰ6γċ

������	�	
51,376	�


��	��	
1,910��

��������	
320��

3.72%� 16.8%�

62,300�/��10,437�/��388�/	�


�����	
135��

0.26%�

15�/	�
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�ȦʢŐϏ9/Iγċ�N˹˱BċƵTŤȟ(/µÕ98��2/0

-=Â=üȎǺɀ 287 Ç=÷͖>�͢΂͔ /͢üȎ:Ɗ*PÀð� 165

Çϲ 57.5ϱϳ7˶ 6 čTĢI5�O�ɒ�6üȎJQ=ˎ͠ 52 Ç

ϲ 18.1ϱϳ�§̹͊=«ɓ 44 Çϲ 16.0%ϳ6�2/ϲŒ 18aϳ0ȭ͐ȵ

:�#PÛυ̹Ɠ̹ċƢ:MPâƬ̓ƂōΡ=˛ϣTþϣ*P7�Ȣ

JŦ�2/=>Ě̹Ł:MPČÒʢōΡϲ 52.8ϱϳ6�O�ɒ�6ü

ȎJQ98:MOǐ̙�ǂ͊9̹ʕʵɪ�Ĭ#NQ9�%7:MPâ

Ƭ̓Ƃ=ōΡϲ 18.8ϱϳ�̹ʕʿ·ÒʢKĚƢ=͢üȎ�͊Ŏ79O�

P̹ĔɼƱ:MPâƬ̓Ƃ=ōΡϲ 15.3ϱϳ�§Ξÿ9ʢɪ98:MP

ČÒʢħA̹ĔɼƱT7J:ōΡϲ 10.0ϱϳ*PM�9Àð986�

2/ϲŒ 19aϳ0  

 

 

Œ 18 -=Â=üȎǺɀ=÷͖ a Ûυ̹Ɠ̹ċƢ  b  ʰσ̹ċƢ  

 

Avoid	prescription	error� Confirmation	of	omission	of	prescription	

Stop	unnecessary	medication� Prevent	adverse	drug	reactions�

Avoid	prescription	of	contraindicated	medicine�

Suggestion	of	medical	therapy	for	various	symptoms�

Others�

Avoid	difficulty	taking	medicine� Perform	a	necessary	blood	test�

a�

n	=	287�

n	=	165		
		(57.5%)�

n	=	52	
	(18.1%)�

n	=	44		
	(16.0%)�

n	=	11		
	(3.8%)�

n	=	3	(1.0%)� b�

n	=	53	
		(26.2%)�n	=	22		

	(10.9%)�

n	=	43		
	(21.3%)�

n	=	15		
	(7.4%)�

n	=	202�

n	=	9	(3.1%)�
n	=	1	(0.3%)�

n	=	43	
	(21.3%)�

n	=	12	(5.9%)�
n	=	4	(2.0%)�
n	=	5	(2.5%)�
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Œ 19 âƬ̓ƂōΡ=˛ϣ  a  Ûυ̹Ɠ̹ċƢ  b  ʰσ̹ċƢ  

 

� ¢Ȏ�ʰσ̹ċƢ:MP-=Â=üȎǺɀ=÷͖>�ČÒʢƊ˧�

53 Çϲ 26.2ϱϳ7ȢJŦ!�ɒ�6§̹͊=«ɓ 43 Çϲ 21.3%ϳ�ǐ

̙=ͩʱʗ:Ɗ*PüȎǺɀ 43 Çϲ 21.3ϱϳ986�2/ϲŒ 18bϳ0

ʰσ̹ċƢ:MPâƬ̓ƂōΡ=˛ϣTþϣ*P7�ȢJŦ�2/=

>Ě̹Ł:MPČÒʢōΡϲ 60.5ϱϳ6�O�ɒ�6üȎJQ98:

MOǐ̙�ǂ͊9̹ʕʵɪ�Ĭ#NQ9�%7:MPâƬ̓Ƃ=ōΡ

ϲ 12.0ϱϳ�̹ʕʿ·ÒʢKĚƢ=͢üȎ�͊Ŏ79O�P̹ĔɼƱ:

MPâƬ̓Ƃ=ōΡϲ 12.0ϱϳ�ǐ̙=ʡɰ=ͼϲ quality of l i fe:  QOLϳ

=Ȃňϲ 8.6ϱϳ�§Ξÿ9ʢɪ98:MPČÒʢħA̹ĔɼƱT7J

:ōΡϲ 6.7ϱϳ*PM�9Àð986�2/ϲŒ 19bϳ0  

� ȭ͐ȵ:��5Ûυ̹Ɠ̹ċƢ:MO 135 Ç=ə̹͐ɴÀð�̼S

Q�=C 173 ̹ċϲ÷Ȧ̹� 144 ̹ċ�ɫƌ̹� 3 ̹ċ�ťʢ̹� 26

̹ċϳ:Ɗ(5Àð�̼SQ5�/0ɫƌ̹:Ɗ*PÀð=ƊͲ̹ċ

>�+QJY�m×�͈ċ6�2/0F/�Àð(/̹ċ=þϣă:

͐ȵT̼2/˽ȸ�¥Í 10 þϣ=÷͖>̊¦ċ� 15 Ç7ȢJŦ!�

a�

n	=	320�

n	=	169		
		(52.8%)�

n	=	60	
	(18.8%)�

n	=	49		
	(15.3%)�

n	=	32		
	(10.0%)�

n	=	10	(3.1%)�
b�

n	=	308		
		(60.5%)�

n	=	61		
	(12.0%)�

n	=	61		
	(12.0%)�

n	=	44		
	(8.6%)�

n	=	34	(6.7%)�

n	=	509�

Avoidance	of	adverse	drug	reactions� Avoidance	of	harm	from	forgotten	necessary	medication�

Avoidance	of	efficacy	attenuation� Avoidance	of	adverse	drug	reactions	and	efficacy	attenuation�

Improvement	of	patients’	quality	of	life� Others�
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Å¦>ɴęǌʇʴʢċ â̡ɴęċ ąΪċ 13 Ç�ˇ˄̹ 13 Ç�̻

ŕρ¦ċ 13 Ç�͐ʒζʳ̹ 10 Ç�ζʳ̹ Ǩʊʱ̹ ɓʲ̹ϲťʢ

̹ϳ 10 Ç�̤ͼʬƤʱɧʵ̹ 9 Ç�Ǩûœ̹ Ǩ̻Ǝȴ̹ 9 Ç�˳ƒ

ʰʢ̹ 6 Ç�ʄȎ̹ 6 Ç6�2/0%QN=̹ċ>ǐ̙�̪ƞĂȌ6

ͦ˪(5�/7ǉSQP̹ċϲ̊¦ċ�ˇ˄̹98ϳ7ĚƢ=Ǳː:

MP̹ċϲ̻ŕρ¦ċ�̤ͼʬƤʱɧʵ̹�˳ƒʰʢ̹98ϳ= 2 3

:ŧ�!þϣ6�/0  

  



 65 

4 ̘Ƈ  

� ȭ˪6>�Ǖų��W�Y{Şļ6̸˝(/ʰσ�MAÛυ̹Ɠ=

̹ċƢ:MPÞ�=̹ŹʹÀðTþȵ(�-=Ěʵ˼ɻŹʹĔȸ:3

�5J͙×(/0Ě̹Ł:MPČÒʢ˥6ʡ)/gmz98T�Þ�

=µÕ6͙×*P%7>ŐϏ6�P/I� PMDA :MPĚ̹ŁČÒʢ

̓Ƃȅɻąƫ:ˆʽ(/0Ě̹ŁČÒʢ̓Ƃȅɻąƫ>�Ě̹Ł�Ξ

ɔ:Ôʢ'Q/ȰÇ¦6ʶʡ(/ČÒʢ:Ɗ(5ȁǢSQP˿Ãή6

�P0Ƽ25�ȭΤ:��5ČÒʢ6ʶʡ*PgmzTȢJΞÿ:ĩ

ȗ(5�P7̘��Ěʵ˼ɻŹʹĔȸ=Ǹ˨=Ⱦǭ7(/0Ϋŧ9Č

Òʢ=ōΡF/>Ϋˮę=ōΡ:Ɗ(5 2,140,000 ø7��=>

Hamblin N=Şļ*P 6,000 {�ϲHamblin S et al  2012ϳ7ɝC�

ϫ�ήϢ7925�P��%Q> PMDA :MP˿Ãή:>ΠȐƧή˥

JĹFQ5�P/I6�P0 PMDA �Ĥʡēçˀ˩·=ʘˠ̼ȃɪ½

6�P%7T̘Ǚ*P7�ȭČÒʢ̓Ƃȅɻąƫ�Ǟ�Ŕ=ȢJČÒ

ʢōΡT͙×*P=:Ξ(/ąƫ6�P7̘�P0%=%7�N�ȭ

Τ:��5>ΠȐƧήTĹI/Ěʵ˼ɻŹʹĔȸT˨ý*P%7�Ů

ƴ6�P7̘�/0  

� ƴσ:�#P̹ŹʹÀð 1,452 ÇT͐ȵ(/˽ȸ�˼ϓ̥ʹ9Ǩ̴

ʵɪB=Àð=˶ 70%> VCM :μ*P÷Ƅ6�2/0%Q>ȭΤ=

MRSA ǖȺʱɧʵ`Y{�Y�:��5 VCM �ˤ¢Οǩ̹7(5Ǹ

ŭ'Q5�P/I6�P0˼ϓ̥ʵɪ�N˼ĭǧ¨B=ÿȡ>�Ěʵ

gmz=Ĉɼ0#69!�ðσȩλ=ˊ̋:̍�P7͑SQ5�P

ϲDesai M 2006ϳ%7�Ngmzϕ�MA�Y^W�Y��×xX¡

=ϕ6J VRCZ �MA LZD >�˼ϓ̥ʵɪ�N˼ĭǧ¨B=ÿȡ:Ξ

(5�P7ǉSQP0�UęŹʵɪB=Àð=ŧĞ>ȁǰʵɪ=Ǻɀ
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6�2/0%QN=Àð>Ϋŧ9ČÒʢʶʜϟƫ=ϫ�Ǩ�Uċ=Č

ÒʢT´ξF/>΃ɼ*PJ=6�O�Â=̹ŹʹÀð:ɝCϫ�Ě

ʵ˼ɻŹʹĔȸTčOƴ5/Ůƴǌ>ϫ�7̘�P0ɫƌ̹=ΨĲŤ

ę>�ď×TÎ¦',P0#69!ČÒʢ=͡ʶ=×mcJ�P0͉

ύ9ʋʂ�¡z÷6>�Ȉ˛ϣ=̹ċ�ΨĲ*PĮ̣ǌ��O�̹Ź

ʹ9ˉͬ:MPĂȌ�ǂ͊7'QP0ȭˋ˞6> 3 Ç=G=Şļ6�

2/��ΨĲŤęξɓ>Ϋ͊9̹ŹʹÀð=¢36�P0  

� ȭˋ˞6>�ϸ3=Àðþϣϲ�|±×�dǸŭ�Â̝˛7=ʰɄ

ɰĕ�u¡�Ěʵ�m±v�B=Ě̹ŁǒŞǺÖ�ČÒʢŞļϳ6Ě

ʵ˼ɻŹʹĔȸ>Ǹ˨(9�2/0u¡�Ěʵ6ǐ̙:ǽSP%7>�

ǐ̙=ʱʗ̊ŀK QOL Ȃň:ŧ�!͵ʙ*P%7�ˉNQ5�P

ϲMasumi N 2009ϳ0ȭˋ˞:��5Jıu¡�6=Àð�Ŧ!̼SQ

5�O�ǐ̙B=żñ9̹ʕʵɪ=ǺÖ:̹ċƢ�ŧ�:͵ʙ(5�

P%7�S�P0F/�m±v�B=Ě̹ŁǒŞǺÖ>ʾǷʹ9Ěʵ

˼ɻŹʹĔȸ>͠INQ9��J(Q9���̹ċƢÅť=Ěʵm±

v�7Ξÿ9Ě̹ŁΞɔÔʢ=ǒŞóȤ:ĒIP%7>�×mc�}

l��z=½χ̠ǝ=¢ʟ7(5ǳ�P%7�6�P0  

� Ûυ̹Ɠ̹ċƢ:MP̹ŹʹÀð=͐ȵ:��5���W�Y{Ç

Ȉ 1 Ç�/OƦř 62,300 ø�ʭ̓ʐÊ 1 Ç�/O 10,437 ø�üȎ,

U 1 ȷ�/O 388 ø=Ěʵ˼ɻĔȸ��P%7�Ǹ˨'Q/0Ȓȭ̹

ċƢÊ=ͦȻ:MPƦǝ 27 Ƨƫ=ñŔ=Ûυ̹Ɠ:�#Pʭ̓ʐÊ

ʚ>Ʀř 2.56ϱϲ�1.50%ϳ6�O�ȭ͐ȵ:�#Pʭ̓ʐÊʚ>Ɍ

ʁáƝ÷6>�P�KKϫ�2/0Ƽ25�ȭˋ˞>��W�Y{:

˝ɇʹ9̹ċƢ=Àð:á25�PĮ̣ǌ��P��Ʀǝ 25 Ƨƫ=Ǟ

�Ŕ=üȎ,UȷȈ 763,033,967 ȷϲ Japan Pharmaceutical  
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Association 2015ϳ�N�ȭ͐ȵ6ƽNQ/čĲ6��W�Y{�ſ

̼'Q/7Æž*P7�Ûυ̹Ɠ̹ċƢ�ǐ̙=âƬ̓ƂTōΡ*P

ɰĕ:MOƧλ˶ 2,960éø=Ěʵ˼ɻĔȸ��P%7�Ǹ˨'Q/0 

� Ûυ̹Ɠ�MAʰσ̹ċƢ:MPŞļ6óΒ(5ȢJŦ�2/µÕ

>�Ě̹Ł:MPČÒʢōΡ6�O�̹ŹʹÀðT̼�%7�ǐ̙=

âƬ̓Ƃ=ȫʏōΡ:ŧ�:͵ʙ(5�P7̘�NQ/0Ûυ̹Ɠ:

��5�Ϋŧ9ČÒʢ7-=Ϋˮę=ōΡ�˼ϓ̥ʹ9Ǩ̴̹ʵɪB

=Àð�ɫƌ̹ΨĲŤęξɓ��|±×�dǺɀ:͝ƴ*PÀð>͋

NQ9�2/0%Q>ʰσ̹ċƢ��̹ċ˩ʞǱƍț:ǐ̙7Ƿ(/

O�ʰɄ6ĚƢKˁͯƢ98Â̝˛7ͮͨ(/O*P%76̹ŹʹÀ

ð:̫PşĲ��P=:Ɗ(5�Ûυ̹Ɠ̹ċƢ>ʭ̓ʐÊK̹ɖT

À*PÀð�®79P/I7ǉSQP0ɅȻß:μ*PÀð=«6J

̦ɏ̣:Ɗ*PΞÿ9ǧ¨έ=Ǻɀ>�Ȓǫ̦̃̄ʰ̹ʕʵɪŹÊ98

6Ǹŭέ�Ȗˎę'Q5�P̹ċ�Ŧ�ʋKČÒʢōΡ:̍�Pʋ9

8�N�Ûυ̹Ɠ̹ċƢ�W��¡u(K*!�3ǐ̙=âƬ̓Ƃō

Ρ:ƅ¨*PÀð6�P7͑�P0(�(�̹ŹʹÀðñÏ:�#P

̦ɏ̣:Ǉ)/ǧ¨έǺɀ=Àðϟƫ>ʰσ̹ċƢ:ɝCP7Ûυ̹

Ɠ̹ċƢ6>F0Ĝþ7>͑�9�0ƴσ6>�σťüȎ,U:̻ɺ

c�Wu|�ß98=ɅȻßKÏΫT͔̀*P%7TκŰ(5�O�

ſω:ɅȻßT΅,P%76�%QF6Àð6�5�9�2/̦ɏ̣

Î¦ǐ̙B=Àð:Ƹˠ25�P%7JŞļ'Q5�P%7�NJ

ϲɽΦ̲ŴD�� 2016ϳ�¿ƺ'N:ÇȈTţK(5��/�÷Ƅ6�

P0F/�ʰσ̹ċƢ>Ûυ̹Ɠ̹ċƢ7ɝC5�UęŹʵɪB=À

ðϟƫ�ϫ�2/0%Q>ʰσ̹ċƢ�ǐ̙=ÏΫK̦ɏ̣�ǧ¨ō

Ȉ98Ɋ�9ǱɌ�NΞÿ9ǧ¨έ=ǺɀT̼25�O�ʰσ7Ûυ
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̹Ɠ6>̹ċƢ�ƽNQP̹ŹʹÀð=ĂȌχȋ79PǒŞέ:Ɲ�

�P%7�ĥŎ=¢37(5̘�NQP0Ƽ25�%=ǒŞέ=ƝT

Țɔ(/¥6�ôÏʹ9ÀðµÕTǒŞóȤ*P%76Ûυ̹Ɠ̹ċ

Ƣ=̹ŹʹÀð=ƥ�ƨ�PJ=7ǉSQP0Ǖų˂÷:��5JɅ

ȻßT͔̀*Pȏ͕�ţ�5�O�F/ƴσ6>�ťȱęŹʵɪț:

�l��ĵ98�͔΅'Q/k¡�T�̹ǡƣ:͸Ã(5�P%79

8�N�¿ƺ>ɅȻßTʶˢ7(/ÀðK̦ɏ̣Î¦ǐ̙:Ɗ*PÀ

ð0#69!��UęŹʵɪ:Ɗ*PÀðJţĐ*P98ŞļµÕ�

Ťę*P%7�̘�NQP0  

� ǐ̙=̪ź:�Pə̹>�Ǟ�Ŕ:�#PĚʵͷţŧ=͊Ŏ=¢3

7̘�NQP0ȭ͐ȵ:��5Ûυ̹Ɠ̹ċƢ=ʭ̓ʐÊ:MOə̹

͐ɴÀð:̫2/čĲ>�̆ǇϑüȎ,UȷȈ= 0.26ϱ6�O�%Q

>Ĥʡēçˀ=Şļϲ 0.23ϱϳ7DE¢̬(5�/0ə̹͐ɴÀð=

Ěʵ˼ɻĔȸ>�üȎ,U 1 ȷ�/O 15 ø6�2/%7�N�Ǟ�Ŕ

:��5Ƨλ˶ 115 é 4 ĝ£ø=̹ċͷĈɼĔȸ��P%7�Ǹ˨'

Q/0%Q>�«ȯN�Şļ(5�PƧλ˶ 118 éø7��ʭ̓ʐÊ

TÀ(/Ûυ̹Ɠ:�#Pə̹=ˎ͠Kǧ¨ȒȈ=ˊ̋:Ë�ͦċĚ

ʵͷĈɼĔȸ=͚˨˽ȸϲ«ȯ¢¾D�� 2014ϳ7JDE¢̬(5�

P0F/�Ʀǝ 27 Ƨƫ«Ū˒ÊÛυĚʵğͮÊ̆Ê:��5>�̹Ɠ

6=ə̹ˎ͠:MPĚʵͷĈɼĔȸ>Ƨλ˶ 29 éøK˶ 97 éø7�

�ŞļJ�P0¢Ȏ�Ĥʡēçˀ�ː* 75 ɕÅ¥=Ŗźǐ̙=ə̹Ƨ

λǸ˨Ϣ>̆Ϣ 475 éø:J=EP7ː'Q5�P

ϲ http:/ /www.mhlw.go.jp,  2016/10/26ϳ0ə̹ĈɼǸ˨Ϣ>�ͦȻȩλ�

ͦȻƊͲ�ͦȻȎɪ˥:MOƥ�ʡ)PJ=7̘�NQP��Ûυ̹

Ɠ̹ċƢ:MPə̹͐ɴ:ķ#/˝ɇʹ9īO˻G>�˼ɻʹȃΘŋ
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7Ȃϖ=ŝȭȎί 20153:��5JΫ͊9Í̏Ã#7925�P0ə

̹=ţĐ>Ěʵͷţŧ7�2/˼ɻŹʹ9ϕÅť:J�l[}×vc

Ě̹ŁKíʶŁ�ɸŖ*P%7:MPϫϰ̙=̹ċ˩ʞ=ʑύęKÔ

ʢȩςÿQ98=Ňϡ7˾G�˽ȸʹ:Ȧ̹W{�W��m=Î¦K

̹ʕʵɪ=Ĕȸ=ɼƱ:̫PĮ̣ǌJǜǈ'QP0Ƽ25�ə̹Tɼ

N*%7>Ěʵ˼ɻ:͵ʙ*P0#69!�ǐ̙=żñ9̹ʕʵɪ:

J̍�PϲMilton JC et al  2008: Hjjar ER et al  2007ϳ0ȭ͐ȵ:��

5J�¦ċKˇ˄̹98ǐ̙�̪ƞĂȌ6ͦ˪(5�/7ǉSQP̹

ċ�ə̹=¥ÍTĢI5�/��̂̃÷Ȧ�ǂ͊6�P̻ŕρ¦ċ9

8JĹFQ5�/0̻ŕρ¦ċT÷Ȧ(5�Pǐ̙=ŧŦȈ>ʽɌ̻

ŕ:Λ*P%7�6�9�7��Şļ��PϲBriganti  EM et al  2003: 

Janus ED et al  2008: Burnier et al  2006ϳ0ϫϰ̙=Ȧ̹W{�W�

�m�ʢɪ=ʞ͐ƫK̹Ĕ=ʞ͐ƫ7ɔ=ʿμTː*ϲ̷ͰϋȊD��

2000ϳ%7�ːŅ'Q5�P%7�NJ�ə̹=üþ0#6>§Ĝþ

6�Oǐ̙Ȇ̠�Ϋ͊79P0ə̹TɼN*/I:>�ə̹�ʡ)/

ĥŎ:΁GΊU6ǐ̙Þ�7ķ�Ĳ�W{�W��mTķ¥',PȦ

̹ǱƍTìſ',P%7�ǂ͊6�P0ə̹͐ɴÀðT̼�%76Ě

ʵ˼ɻʹãϕ0#6>9!�ǐ̙=âƬ:Jƅ¨(5�PĮ̣ǌ�̘

�NQ/0  

� �×�V¡�k¡=Ȣŧ=Ňϡʋ>̹ċ:MPȤƂµͲ=ʶʡ6�

P0-(5-=«:ʆŖʹ:§Ξÿ9üȎKĴĔ̹98�ĹFQ5�

P%7�Ŧ�ϲMilton JC et al  2008: Hjjar ER et al  2007ϳ0˯ Ŕ6>�

ϫϰ̙=Óʢ̹=Ȉ�ţ�PD8ðσɝʚ>¥Ȕ(�ðσ= 3 þ= 2

>Ȅǔ69�̹=ΙέȦʢ�ĥŎ6�P7͑SQ5�PϲDaniel  S et 

al  2011ϳ0Ȓȭ:��5J�̹ċȈ 6 ċÅ¥6̹ʕȤƂµͲ=×mc
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>ʖ:ţĐ*P%7�Şļ'Q5�PϲKojima T et al  2012ϳ0ȭ͐ȵ

:��5J�Ûυ̹Ɠ̹ċƢ:MPÀð=§̹͊=«ɓ=÷͖>Ϋ͉

ǧ¨=ōΡK§͊9̹ċ=ʅʏǧ¨986�2/0%QN>ǐ̙7Û

υ̹Ɠ̹ċƢ=λ6=Ê͜K̹ɖ=ˎ͠98=g��|e¡k���

ε7925Ňϡʋ=ʶ͋:39�25�PJ=7ǉSQP0'N:Ȣ

΋6>�ĚƢ=÷˗ˋÝ��d��:�×�V¡�k¡=ˉͬ7ʱÕ

˼Ϫ�˻GΊFQP98üȎĚ=ǔͬȂϖJΖINQ5�OŦȎϕ�

N=Àð=Ϋ͊ǌ:ʎʋ�ƴ5NQ5�PϲƁʣϒǄD�� 2016ϳ0Ƽ

25�ə̹͐ɴK�×�V¡�k¡=ōΡ:>Ûυ̹Ɠ̹ċƢ7ʰσ

̹ċƢKüȎĚ7=ƆǷ9Δǽ�Ϋ͊6�P7̘�NQP0-(5�

Âσ=üȎɖ=ǦǻKʰǗ:Ǉ)/ȭƴ:§͊9̹ċ6�P�=ĂȌ

98>ǐ̙Þ�7=g��|e¡k���ȢJŧÿ6�O�-Q:Đ

�5ɅȻß:ŝ4!̹Źʹ9ÀðT̼�%76̹ʕɧʵĔȸ=ķ¥K

�×�V¡�k¡=΃ɼB739�O�¿ƺ>��O3#̹ċƢ�ȸ

/*C�Ƹč>ŧ�!925�!J=7ǉSQP0  

Ʀǝ 	� Ƨƫ͗ʵŞΩȂž:��5ȍ͕'Q/�ŗśȁǼÏąĐ˨3

=Þă͊Ç:��W�Y{Şļſ̌�Ȗ͔'Q/0¿ƺ>�̹ċƢÅ

ť=ĚʵƼµ̙�ʖ:ĚƢKǐ̙:Ɗ(5=��W�Y{=W�¡�

JĚ̹ŁΞɔÔʢ=ǸΖK̹ċƢ=Áµ=͋�Pę:��5Ϋ͊79

P=�J(Q9�0΋Ƨ�Ûυ̹Ɠ=ŗśƆˆŚB=ɉΓȂϖ98:

MOıŗś:��5īO˻U6�PâƬµɆKĚʵÏą>Ɋ�6�P

%7�´Ǔ'Q�-=ŗśǌTǕų��W�Y{Şļ6Ǧǻ(�ŗś

=��O3#̹ċƢKʰσ̹ċƢ�-Q.Q��P�>Δǽ(/̹Ź

ʹ˩ʞ=ſȏµÕTóȤ(�Ěʵ˼ɻŹʹ:J͙×*P%7>ϔƤ:

Ȥǔ̓6�P7̘�NQP0  
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Ǝǯ  

ˤ 2 ˡˤ 1 ˪6>�c×|_��m=̽ƺ÷ȦǨ̴ċ7ǰĦ̹=ʿ

·Òʢ:μ*PͦȻ7Ǩ̴ċ=ŤȟǺɀ:MPĔȸTɅ͘(/0c×

|_��m:ĹFQPo�l|�7ǐ̙�ðσț:ǰĦ*P̹ċ=«

6ǰĦϟƫ=ϫ� Fe�Al�Mg ċ�Óʢɫǔ79P/I�c×|_�

�m=Ǩ̴ċTo�_����ak�:Ťȟ(/0-=˽ȸ�ʿ·Ò

ʢ=9�o�_����ak�B=ŤȟTǺɀ(/%76�Ǩ̴ċ=

ÒʢɼƱTξ �Ξÿ9̹ʕʵɪ�̼�PM�:9O�üȎǺɀȈJ

ȣƦř 6 Ç�NȣƦř 1.5 ÇB7ɼƏ(�̹ċƢ=ɆĖ΃ɼ:J̍�

2/0  

 

ˤ 2 ˪6>�Ǖų��W�Y{Şļ6̸˝(/÷ƄTʰσ7Ûυ̹

Ɠ-Q.Q6þȵ(�̹ŹʹÀð:MPĚʵ˼ɻŹʹĔȸ:3�5͙

×(/0Ʀǝ 25 Ƨƫ=ƴσ:�#Pʰσ̹ċƢ:MP̹ŹʹÀð>Ĳ

͒ 1,452 Ç6�O�Ěʵ˼ɻŹʹĔȸ>˶ 9,000 £ø7Ǹ˨'Q/0

Ǖų��W�Y{Şļ6ό˝(/Ûυ̹Ɠ 8 ȏ͕:�#PÛυ̹Ɠ̹

ċƢ:MP̹ŹʹÀð>Ĳ͒ 500Çϲ�1 135Ç�ə̹͐ɴÀðµÕϳ

6�O�Ěʵ˼ɻŹʹĔȸ>˶ 2,000 £øϲ�1˶ 80 £ø�ə̹͐ɴ

ÀðµÕϳ7Ǹ˨'Q/0Ûυ̹Ɠ�MAʰσ̹ċƢ:MPŞļ6ó

Β(5ȢJŦ�2/µÕ>�Ě̹Ł:MPČÒʢōΡ6�O�̹Źʹ

ÀðT̼�%7�ǐ̙=âƬ̓Ƃ=ȫʏōΡ:ŧ�:͵ʙ(5�P7

̘�NQ/0  

 

ˤ 2 ˡ6>��W�Y{ŞļTɆĖȂň:ɰ�(�F/ʰσ7Ûυ
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̹Ɠ6��W�Y{=ǒŞóȤT̼�kmx�Tɉˬ(̸˝'Q/y

¡±T͐ȵ*P%76�̹ċƢ:MP̹ŹʹÀð�ǐ̙=âƬ̓Ƃ=

ōΡ:ŧ�:͵ʙ(5�P%7�ȖN�792/0  
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̆ǯ  

� Y�ky�zTξ"%77��W�Y{T̼�%7>�7J:Ě̹

Łżñǌ˩ʞ7ΞɔÔʢTŝʼ7(/ǐ̙B=żñ9̹ʕʵɪ=ǺÖ

:ǂ͊§Įɑ6�P0Y�ky�zTξ"/I:>-=ĥŎþȵ�ȫ

ʏ:ξ"/I=Ɗ˧T̼��-Q���W�Y{B7̍�25�!0

ˤ 1 ˡ6>�×mc�}l��z7(5̹ċƢ:ɢINQP�½χ̠

ǝ37�Ě̹Łżñ˩ʞÏą=ɉˬ3:ˆʽ(�Y�ky�z=͐ȵ

T̼���+QJȉä*P%7�Y�ky�z=ɼƏ:Ȥʢ6�P%

7TȖN�:(/0��W�Y{µÕ≠˝>ϔƤ:ȤĔ9y¡±�

¡m79P0y¡±�¡mTĦʐ(̹Źʡ=ſ̖Ǳƍʢw¡�7(5

JÔʢĮ̣6�O�̹ ċƢλ6=ˉͬķ¥ ma�Wv�B7̍�O�

½χ̠ǝ7��Ƶ6΢ë'Q5�!0F/�̸˝'Q/Ĵ˛=µÕ�

N>ɆĖ¥=Ňϡʋ�Ǫý'Q5!P0ˤ 2 ˡ6>�̸˝'Q/��

W�Y{TɆĖ:ɰ�(/¢ÕTɅ͘(/0F/�ʰσ�MAÛυ̹

Ɠ:�#P��W�Y{TĚʵ˼ɻŹʹ:͙×(/0̹ċƢ:MPČ

ÒʢōΡ:®:ˆʽ(�-=Ĕȸ:3�5Ʌ͓T̼2/0̹ċƢ:M

P̹ŹʹÀðTĚʵ˼ɻŹʹ:Ȉß6ː*%7>�̹ċƢ=ƸčTȍ

/9ãϕ�N͙×*P%7=6�PȤĔ9ǡɚ=¢36�P7ǉSQ

P0%QN=ȭͨȊɈ͊T΁F��̆Ĳʹ:̘Ƈ(Å¦:˽ͨT΍C

P0�

̹Źʡ:Ɗ*PY�ky�z��¡z=ɰʢK̹͂=ʖƿ�ʶ̼km

x�˥Tŗś6óȤ*P%7�6�Q?�ŗśñÏ6Ě̹Ł=żñ˩

ʞ:Ɗ*Pͼ=ķ¥Jȩƹ6�P0¿ƺ%QN=Ȝħ:JĒI5��

/�0�

¢Ȏ�ʰσ7Ûυ̹Ɠ6>̹ċƢ�ƽNQP̹ŹʹÀð=ĂȌχȋ7



 74 

9PǒŞέ:Ɲ��P%7�N�ÀðµÕ:ŧ�9Ɲ��P%7�Ȗ

N�:92/0(�(9�N�΋Ƨ6>ŗś&76Ěʵ}vz�¡c

�ɳΑ(33�O�¿ƺÛυ̹Ɠ6JĜþ9ǒŞ�ƽNQP%7�Ǔ

ž'QP0Ǖų��W�Y{Şļ>ʜŖǕų˂ñś:ƻ�:ɳΑ(3

3�O�Ûυ̹Ɠ:��5J�ƽNQPǐ̙ǒŞ=ţĐ7̹ŹʹÀð

µÕ=óȤ:MO�Ě̹Ł=ΞɔÔʢ�MOǸΖ6�P7̘�5�P0

ŗśǍçÏą=ɉˬ:>�̹̹Δǽ0#6>9!ʰ̹͗ΔǽJǂ͊7

9O�ȭˋ˞:��5-=Ȥʢǌ�ȖN�792/Ǖų��W�Y{

Şļ>�ŗśĘǯeW=ſʜ:ķ#5ǂ͊§Įɑ9ŗś6=Ěʵɏμ

7=Δǽ=ŝʼ7925�!J=7ȩƹ(5�P0�
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˜T˺�P:̩G�ȭˋ˞:˺ŰƾǛˮ9PƾǱƍ�ƾϗȀTͻOF

(/˖ƘŧŹ̹ŹΦ� ʔƘɬȊȆǴ:́ǁMOɶʠ9PͫǔT̀(F

*0F/�ČȻTĖI5¦'OF(/˖ƘŧŹ̹ŹΦ� Ɩ÷ɷįȆǴ

9NA:˖ƘŧŹ̹ŹΦ� ɣƛŷȆǴ:ɶʠ9PͫǔT̀(F*0  

� ȭˋ˞TΖIP:�/O�Ŧŧ9PƾǱƍ�ƾϗȀTͻOF(/Ǖ

ųŧŹĵ͞ȆǴ ƑſŧŹ̹ŹΦ� ̳ȪġφȆǴ�ǕųŧŹĚŹΦπ

ƕʰσ̹ċΦθ� ʣ«¼“úȆǴ�ʣ«ŻČ̹ċΦθ�9NA:Ƒſ

ŧŹ̹ŹΦ� ʣŘ˓¢ͪƢ:́ǁMOǖ̬ͫ(F*0  

� ȭˋ˞T̼�:�/O�Ŧ!=Ȥʻ9ƾđ͑7ƾǱƍTͻOF(/

ƑſŧŹ̹ŹΦ� Ȭ¬ïˈȆǴ�ǕųŧŹĚŹΦπƕʰσ̹ċΦ� ¸

ιȇŴČ̹ċΦθ�ϤϬ˫ȖČ̹ċΦθ�9NA:ȳƖŧŹ̹ŹΦ� ɽ

Σ˃¢úȆǴ:ɶ!ǖ̬ͫ(F*0  

� ȭˋ˞TΖIP:�/O�ƾğďϙ�F(/Ǖų˂̹Ė̾ʡͥͩɞ�

Ǖų˂ʰσ̹ċƢÊŃͩɞ�Ǖų˂̹ċƢÊŃͩɞ�Ǖų˂̹ċƢÊ

µĖƓͩɞ9NA:��W�Y{űŃTĹHǕųŧŹĚŹΦπƕʰσ

̹ċΦͩɞ:ǁMOƾˑʥ(¥$F*0  

� Ȣƺ:�%QF6Ȟ�!͋ŻOˋ˞:Ƌǁ6�PʟŢT¨�5¦'

2/ʓ� ˡ¶�ɛ� ǚŴ�ů� ˃˵:ǁ�Nǖ̬ͫ(F*0  
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